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 Executive Summary 

As requested by the U.S. Environmental Protection Agency (EPA), Ecology and 
Environment, Inc. (E & E) prepared a Baseline Ecological Risk Assessment 
(BERA) for the Eighteenmile Creek Superfund Site (NYN000206456, the Site) 
Operable Unit 2 (OU2), Lockport, New York.  The BERA is part of the Site Re-
medial Investigation/Feasibility Study (RI/FS) for OU2 (the OU2 site) and sup-
ports remedial decisions under the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA), the Superfund Amendments and 
Reauthorization Act of 1986, and the National Oil and Hazardous Substances Pol-
lution Contingency Plan (EPA 1990). The BERA includes Step 3 to 7 of the 
eight-step ecological risk assessment process described in Ecological Risk As-
sessment Guidance for Superfund: Process for Designing and Conducting Eco-
logical Risk Assessments (EPA 1997) and is consistent with other federal and state 
ecological risk assessment guidance.  The BERA was conducted to identify a final 
list of Chemicals of Potential Concern (COPCs) for ecological receptors at the 
OU2 site and provide information that can be used to develop OU2 site-specific 
remedial goals for soil and sediment for use in the Feasibility Study (FS).   
 
A Screening Level Ecological Risk Assessment (SLERA) for the OU2 site was 
prepared in July 2015 (E & E and LATA 2015) and a BERA Problem Formula-
tion was prepared in December 2015 (E & E 2015).  The BERA Problem Formu-
lation concluded that ecological risks may be present at the OU2 site for several 
groups of ecological receptors, especially terrestrial vegetation, soil invertebrates, 
benthic macroinvertebrates, and wildlife that consume invertebrates from soil or 
sediment.  The BERA Problem Formulation results indicated that additional sam-
pling and testing was necessary to investigate bioaccumulation of contaminants 
from soil and sediment into invertebrates that reside in those media.  That work 
was executed in January 2016 and the results were used to develop OU2 site-
specific bioaccumulation factors and equations for key OU2 site-related contami-
nants, including polychlorinated biphenyls (PCBs), polycyclic aromatic hydrocar-
bons (PAHs), copper, lead, zinc, and selected legacy pesticides. The OU2 site-
specific biota bioaccumulation factors and equations were incorporated into the 
BERA to better define exposure for invertivorous wildlife species. 
 
Other changes that were made subsequent to the BERA Problem Formulation to 
better define ecological risks at the OU2 site include the following:  
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■ Use of More Conservative Toxicity Data for PCBs:  More-conservative 
toxicity reference values (TRVs) for PCBs for birds, mammals, and fish were 
incorporated into the BERA to ensure consistency with the TRVs used in 
EPA’s Draft Black River Site Ecological Risk Assessment (EPA 2015a).   

■ Use of Additional Soil and Sediment Data:  For the study conducted in Jan-
uary 2016, surface-soil and sediment samples were collected from the OU2 
site and analyzed for metals, PCBs, and pesticides. Those data were incorpo-
rated into the existing Site database and used when calculating exposure point 
concentrations (EPCs) for soil and sediment. 

■ Surface Soil Dataset Refinement:  For the BERA Problem Formulation re-
port (E & E 2015), soil samples that were collected all or partially between 0 
and 2 feet below ground surface (bgs) were used to estimate risks to terrestrial 
ecological receptors.  In the BERA, potential risks to terrestrial ecological re-
ceptors are based on soil samples collected between 0 to 1 foot bgs.  This 
change was made to be consistent with recent EPA guidance (EPA 2015b).  

■ Additional Measures to Evaluate Risks to Fish:  To better estimate expo-
sure and risk to fish from OU2 site-related contaminants, contaminant levels 
in forage fish and game fish collected from the OU2 site were compared with 
tissue screening concentrations (TSC) for effects in fish. 

 
Because of these changes, the same wildlife assessment endpoints that were eval-
uated in the BERA Problem Formulation were included in the BERA to fully 
characterize OU2 site risks, especially with respect to PCBs.  Table ES-1 lists the 
assessment endpoints, model species, risk questions, and measures used in the 
BERA. 
 
A preliminary list of COPCs was provided in the BERA Problem Formulation 
report and included over 30 contaminants or contaminant groups with Hazard 
Quotients (HQs) greater than or equal to 1 for one or more assessment endpoints, 
including: 
 
■ Total PCBs;  

■ Selected metals (antimony, arsenic. barium, cadmium, copper, iron, lead, 
manganese, mercury, nickel, selenium, silver, thallium, vanadium, and zinc);  

■ High- and low-molecular-weight PAHs;  

■ Dioxins/furans; 

■ Selected pesticides (aldrin, beta-BHC, ΣDDT, dieldrin, delta-BHC, endosul-
fan I, endosulfan II, endosulfan sulfate, endrin, endrin aldehyde, endrin ke-
tone, gamma-BHC [lindane], and heptachlor); and 

■ Selected semivolatile organic compounds (carbazole, dibenzofuran, 2-
methylphenol, 4-methylphenol, and butyl benzyl phthalate).   
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These contaminants were re-evaluated in the BERA. The primary purpose of the 
BERA was to identify a final list of COPCs for ecological receptors at the OU2 
site.  Tables ES-2 and ES-3 provide a summary of COPCs by assessment endpoint 
based on the No Observed Adverse Effect Levels (NOAELs) and Lowest Ob-
served Adverse Effect Levels (LOAELs), respectively, used in the BERA.  For 
each assessment endpoint, contaminants were considered COPCs if the HQ 
equaled or exceeded 1, or if the contaminant was detected in site media and no 
toxicity information was available for that contaminant.  Receptor-contaminant 
pairs that could not be assessed quantitatively for this reason are identified by an 
“x” in Tables ES-2 and ES-3. Some of these contaminants may be of concern.    
 
Overall, the contaminants that resulted in the greatest HQs for the greatest number 
of receptors were total PCBs, copper, lead, and PAHs (see Tables ES-2 and 
ES-3).  For example, copper and lead were found to pose a potential risk to terres-
trial plants, soil invertebrates, benthos, and terrestrial and aquatic dependent wild-
life (especially invertivorous species). Total PCBs were found to pose the greatest 
potential risk to aquatic-dependent receptors, with HQs that were several orders of 
magnitude greater than 1 for the swallow and bat, and one to two orders of magni-
tude greater than 1 for benthos. 
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TERRESTRIAL RECEPTORS
Terrestrial Community Receptors

Terrestrial vegetation   
(Survival, Growth, 

Reproduction [S, G, R]) 

Local 
Community

All plants that obtain 
nutrients primarily 

from soil

Are contaminant concentrations in surface soil 
greater than screening levels for effects on 
survival, growth, or reproduction of plants?

Surface-soil contaminant 
concentrations (95% UCL).

Compare surface-soil contaminant 
concentrations with literature-based soil 

screening levels for effects on plants.

Table ES-1  Assessment Endpoints, Representative Species, Risk Questions, and Measures Considered for the Baseline Ecological Risk Assessment (BERA) for 
Eighteenmile Creek OU2, Lockport, New York

Assessment Endpoint 
(Attribute)

Level of 
Organization

Representative 
Receptor BERA Risk Question BERA Measure BERA Analysis Approach

Terrestrial Avian Receptors

Terrestrial herbivorous 
birds (S, G, R) Local Population Mourning Dove

Does the daily dose of contaminants received 
from ingestion of soil and food items exceed 

TRVs for survival, growth, or reproduction of 
birds?

Measured contaminant 
concentrations in soil 

(95%_UCL) and modeled 
concentrations in food items.

Modeled dose from ingestion of soil and food 
items compared with literature-based TRVs.

Terrestrial invertebrates  
(S, G, R)

Local 
Community

All soil invertebrates 
(e.g., earthworms)

Are contaminant concentrations in surface soil 
greater than screening levels for effects on 
survival, growth, or reproduction of soil 

invertebrates?

Surface-soil contaminant 
concentrations (95% UCL).

Compare surface-soil contaminant 
concentrations with literature-based soil 

screening levels for effects on soil invertebrates.

Terrestrial invertivorous 
birds (S, G, R) Local Population American robin

Does the daily dose of contaminants received 
from ingestion of soil and food items exceed 

TRVs for survival, growth, or reproduction of 
birds?

Measured contaminant 
concentrations in soil 

(95%_UCL) and modeled 
concentrations in food items 

using site-specific BSAFs.

Modeled dose from ingestion of soil and food 
items compared with literature-based TRVs.

Terrestrial Mammalian Receptors

Terrestrial herbivorous 
mammals (S, G, R) Local Population Meadow vole

Does the daily dose of contaminants received 
from ingestion of soil and food items exceed 

TRVs for survival, growth, or reproduction of 
mammals?

Measured contaminant 
concentrations in soil 

(95%_UCL) and modeled 
concentrations in food items.

Modeled dose from ingestion of soil and food 
items compared with literature-based TRVs.

Terrestrial carnivorous 
birds (S, G, R) Local Population Red-shouldered hawk

Does the daily dose of contaminants received 
from ingestion of soil and food items exceed 

TRVs for survival, growth, or reproduction of 
birds?

Measured contaminant 
concentrations in soil 

(95%_UCL) and modeled 
concentrations in food items.

Modeled dose from ingestion of soil and food 
items compared with literature-based TRVs.

Terrestrial invertivorous 
mammals (S, G, R) Local Population Short-tailed shrew

Does the daily dose of contaminants received 
from ingestion of soil and food items exceed 

TRVs for survival, growth, or reproduction of 
mammals?

Measured contaminant 
concentrations in soil 

(95%_UCL) and modeled 
concentrations in food items 

using site-specific BSAFs.

Modeled dose from ingestion of soil and food 
items compared with literature-based TRVs.

Terrestrial carnivorous 
mammals (S, G, R) Local Population Weasel

Does the daily dose of contaminants received 
from ingestion of soil and food items exceed 

TRVs for survival, growth, or reproduction of 
mammals?

Measured contaminant 
concentrations in soil 

(95%_UCL) and modeled 
concentrations in food items.

Modeled dose from ingestion of soil and food 
items compared with literature-based TRVs.
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Table ES-1  Assessment Endpoints, Representative Species, Risk Questions, and Measures Considered for the Baseline Ecological Risk Assessment (BERA) for 
Eighteenmile Creek OU2, Lockport, New York

Assessment Endpoint 
(Attribute)

Level of 
Organization

Representative 
Receptor BERA Risk Question BERA Measure BERA Analysis Approach

Other aquatic organisms 
(S, G, R)

Local 
Community

Invertebrates and 
amphibians

None. Recommendation from BERA Problem Formulation was to exclude this Assessment Endpoint from the BERA based on 
BERA Problem Formulation results (no surface water toxicity in surface water bioassays and no water quality criteria 

execcedances [except for aluminum, likely due to suspended solids in unfiltered samples]).

Aquatic Mammalian Receptors

Herbivorous mammals    
(S, G, R) Local Population Muskrat

Does the daily dose of contaminants received 
from ingestion of sediment and food items 

exceed TRVs for survival, growth, or 
reproduction of mammals?

Measured contaminant 
concentrations in sediment 
(95% UCL) and modeled 

concentrations in food items.

Modeled dose from ingestion of sediment and 
food items compared with literature-based 

TRVs.

Fish (S, G, R) Local 
Community

Species present in 
habitat

Is surface water from OU2 toxic to fish?  Surface-water bioassay with 
fathead minnow larvae.

Compare fathead minnow survival and growth 
in OU2 surface water with reference area 

surface water.

Compare surface-water contaminant 
concentrations with water quality criteria and 

standards.

Aquatic macrophytes       
(S, G, R)

Local 
Community

All freshwater aquatic 
plants

None. Recommendation from BERA Problem Formulation was to exclude this Assessment Endpoint from the BERA based on 
BERA Problem Formulation results (no surface water toxicity in surface water bioassays and no water quality criteria 

execcedances [except for aluminum, likely due to suspended solids in unfiltered samples]).

Are contaminant levels in fish collected from 
OU2 greater than fish tissue screening 

concentrations (TSCs)

Contaminant concentrations 
in individual forage fish and 

game fish collected from 
OU2.

Compare contaminant levels in individual fish 
from OU2 with TSCs for effects on fish.

Are contaminant concentrations in surface 
water greater than water quality criteria for 

protection of aquatic organisms?

Surface-water contaminant 
concentrations.

Compare surface-water contaminant 
concentrations with water quality criteria and 

standards.

Is sediment from OU2 toxic to laboratory-
reared benthic macroinvertebrates?

Sediment bioassays with 
Hyalella  and Chironomus

Compare organism survival and growth in OU2 
site samples with reference area sample and 

laboratory control sample.

AQUATIC RECEPTORS
Aquatic Community Receptors

Benthic 
macroinvertebrates          

(S, G, R)

Local 
Community

Benthic 
macroinvertebrates

Are contaminant concentrations in sediment 
greater than screening levels for adverse effects 

on benthos?

Sediment contaminant 
concentrations (95% UCL).

Compare sediment contaminant concentrations 
with literature-based sediment screening levels 

for effects on benthic macroinvertebrates.

Are contaminant concentrations in surface 
water greater than water quality criteria for 

protection of aquatic organisms?

Surface-water contaminant 
concentrations.

Terrestrial Reptiles

Terrestrial Reptiles         
(S, G, R) Local Population Garter snake

None.  Quantitative methods for evaluating the toxicity of contaminants to reptiles are poorly developed.  Recommendation 
from BERA Problem Formulation was to exclude this Assessment Endpoint from the BERA.  Risk estimates for wildlife are 

expected to be protective of reptiles, but this is an uncertainty.
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Table ES-1  Assessment Endpoints, Representative Species, Risk Questions, and Measures Considered for the Baseline Ecological Risk Assessment (BERA) for 
Eighteenmile Creek OU2, Lockport, New York

Assessment Endpoint 
(Attribute)

Level of 
Organization

Representative 
Receptor BERA Risk Question BERA Measure BERA Analysis Approach

Key:
AE = Assessment Endpoint
BERA = Baseline Ecological Risk Assessment
BERA PF = Baseline Ecological Risk Assessment Problem Formulation
BSAF = Biota Soil (or Sediment) Accumulation Factor
EPA = Environmental Protection Agency
NYSDEC = New York State Department of Environmental Conservation
OU2 = Operational Unit 2 (Corridor Site)
(S, R, G) = Survival, growth, and reproduction
TRV = Toxicity Reference Value

Aquatic Reptiles

Aquatic-Dependent 
Reptiles (S, G, R) Local Population Painted turtle

None.  Quantitative methods for evaluating the toxicity of contaminants to reptiles are poorly developed.  Recommendation 
from BERA Problem Formulation was to exclude this Assessment Endpoint from the BERA.  Risk estimates for wildlife are 

expected to be protective of reptiles, but this is an uncertainty.

Piscivorous birds             
(S, G, R) Local Population Heron

Does the daily dose of contaminants received 
from ingestion of sediment and food items 

exceed TRVs for survival, growth, or 
reproduction of birds?

Measured contaminant 
concentrations in sediment 
(95% UCL) and measured 
concentrations (maximum) 

in OU2 forage fish.

Modeled dose from ingestion of sediment and 
food items compared with literature-based 

TRVs.

Insectivorous birds          
(S, G, R) Local Population Swallow

Does the daily dose of contaminants received 
from ingestion of food items exceed TRVs for 

survival, growth, or reproduction of birds?

Measured contaminant 
concentrations in sediment 
(95% UCL) and modeled 

concentrations in food items 
using site-specific BSAFs.

Modeled dose from ingestion of food items 
compared with literature-based TRVs.

Piscivorous mammals      
(S, G, R) Local Population Mink

Does the daily dose of contaminants received 
from ingestion of sediment and food items 

exceed TRVs for survival, growth, or 
reproduction of mammals?

Measured contaminant 
concentrations in sediment 
(95% UCL) and measured 
concentrations (maximum) 

in OU2 forage fish.

Modeled dose from ingestion of sediment and 
food items compared with literature-based 

TRVs.

Insectivorous mammals  
(S, G, R) Local Population Little Brown Bat

Does the daily dose of contaminants received 
from ingestion of food items exceed TRVs for 
survival, growth, or reproduction of mammals?

Measured contaminant 
concentrations in sediment 
(95% UCL) and modeled 

concentrations in food items 
using site-specific BSAFs.

Modeled dose from ingestion of food items 
compared with literature-based TRVs.

Aquatic Avian Receptors

Herbivorous birds            
(S, G, R) Local Population Mallard

Does the daily dose of contaminants received 
from ingestion of sediment and food items 

exceed TRVs for survival, growth, or 
reproduction of birds?

Measured contaminant 
concentrations in sediment 
(95% UCL) and modeled 

concentrations in food items.

Modeled dose from ingestion of sediment and 
food items compared with literature-based 

TRVs.
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Sum of Aroclors (ND = 0.5DL) x 7  356 47 20 20 6,619 18,880 1 4 8 60

Aluminum
Antimony 6 x 3 x 6 x 3 x 2 x x x
Arsenic 1 2   
Barium 1 1 x 2
Beryllium x x x x x x x
Cadmium 2 2  1
Chromium 2 2
Cobalt x
Copper 20 18 28 2 15 4 4 1 1 6 4  
Iron 1
Lead 10 19 22 8 4 1 1 3  1
Manganese 4 2 2
Mercury 8 23 13 1 8
Methylmercury  --  --  --  --  --  --  --  --  -- 3
Nickel 2 2 1 1 9
Selenium 3 2 2
Silver 2 1
Thallium 3 x x x x 60 x 1 x x 3 x 3 x
Vanadium x x 2
Zinc 16 21 23 1 8

HPAH sum 3 3 22  -- 2 1 89 234 3
LPAH sum 117 1 2  --  
Total PAHs  --  --  -- 62  --  --  --  --  --  --  --  --  --  --  --  --

2-Methylphenol  --  --  -- 9  --  --  --  --  --  -- x x x
4-Methylphenol  --  --  -- 26  --  --  --  --  --  -- x x x
Acetophenone x x x  -- x x x x x x  --  --  --  --  --  --
Benzyl butyl phthalate x x x 18 x x x x x x x x x x x x
Biphenyl (diphenyl) x x x x x x x x x x x x x
Bis(2-ethylhexyl)phthalate x x x  
Carbazole 2 x 6
Dibenzofuran 2 x 20
Di-n-butyl phthalate x x  --  --  --  --  --  --
Di-n-octylphthalate x x x
Phenol 229

Aldrin x 38 x x x x  x x
alpha-BHC x x 2  
Endosulfan I x x x 24
beta-BHC 2 x 38  3
Endosulfan II x x x 13
cis-Chlordane x
Σ DDT x 56 4 1  
delta-BHC x x 10
Dieldrin x 3 1 4
Endosulfan sulfate x x x 19
Endrin 2 x 3 1
Endrin aldehyde 1 x x 1

Weasel Swallow Bat Mallard Muskrat Heron Mink

Polychlorinated Biphenyls (PCBs)

Metals

Polycyclic Aromatic Hydrocarbons (PAHs)

Other Semivolatile Organic Compounds (SVOCs)

Pesticides

Table ES-2  Summary of NOAEL-Based Hazard Quotients by Assessment Endpoint, Baseline Ecological Risk Assessment, Eighteenmile Creek OU2 Site, Lockport, New York

Analyteb,c

Assessment Endpoint and NOAEL-Based HQa

Plantsd
Soil 

Faunae
NYSDEC 

SCOf Fishg Benthosh

Terrestrial Wildlifei Aquatic-Dependent Wildlife j

Robin Shrew Dove Vole Hawk
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Weasel Swallow Bat Mallard Muskrat Heron Mink

Table ES-2  Summary of NOAEL-Based Hazard Quotients by Assessment Endpoint, Baseline Ecological Risk Assessment, Eighteenmile Creek OU2 Site, Lockport, New York

Analyteb,c

Assessment Endpoint and NOAEL-Based HQa

Plantsd
Soil 

Faunae
NYSDEC 

SCOf Fishg Benthosh

Terrestrial Wildlifei Aquatic-Dependent Wildlife j

Robin Shrew Dove Vole Hawk

Endrin ketone x x  -- 2 6  --  --  --  --
gamma-BHC (lindane) x 1
Methoxychlor x x x 2 x x x x x x
trans-Chlordane x x

2,3,7,8-TCDD TEQ x x x 51 10 5

Key:
 -- = not applicable
BERA = baseline ecological risk assessment
COC = contaminant of concern

HQ = hazard quotient

NYSDEC = New York State Department of Environmental Conservation
OU2 = Operable Unit 2
SLERA  = screening level ecological risk assessment
TRV = toxicity reference value
Value (with or without shading) = HQ > or = 1.
x = chemical detected in site samples but no screening level or TRV is available.  Possible COPC.

Notes:

HQ  = > 1000
HQ  = 100 - 1000
HQ  = 10 - 100
HQ  = 1 - 10

 = < 1
b. Analytes detected in surface soil and sediment in recent OU2 site investigations are listed if frequency of detection was greater than 5% when a minimum of 20 samples were collected.

i.  HQs for American robin (Table 4-24), short-tailed shrew (Table 4-25), mourning dove (Table 4-26), meadow vole (Table 4-27), red-shouldered hawk (Table 4-28), and long-tailed weasel (Table 4-29).
h.  HQs for tree swallow (Table 4-30), little brown bat (Table 4-31), mallard (Table 4-32), muskrat (Table 4-33), great blue heron (Table 4-34), and mink (Table 4-35).

c.  Essential nutrients (calcium, magnesium, sodium, and potassium) and major soil /sediment constitutes (aluminum) were excluded from the evaluation as per USEPA guidance (USEPA 1989, 2003a).
d. Based on comparing surface soil EPCs with soil screening levels for effects on plants (see Table 4-1).
e.  Based on comparing surface soil EPCs with soil screening levels for effects on earthworms (see Table 4-2).
f.  Based on comparing surface soil EPCs with NYSDEC soil clean-up goals for protection of ecological resources (see Table 4-3).
g.  Maximum HQ (fish contaminant concentration / tissue screening concentrations) in forage or game fish (see Table 4-14 and 4-15).
h.  Based on comparing surface sediment EPCs with sediment screening levels for effects on benthic macroinvertebrates (see Table 4-4a).

a. Shading indicates magnitude of hazard quotient:

Dioxins/Furans

HPAH = high molecular weight PAH

LPAH = low molecular weight PAH
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Sum of Aroclors (ND = 0.5DL) x 7  36 5 2 2 662 1,888 1 6

Aluminum
Antimony 6 x x x x x x x
Arsenic 1 2   
Barium 1 1 3 1
Beryllium x x x x x x x
Cadmium 2
Chromium 2
Cobalt x
Copper 20 18 28 2 3 3 3 1 1 5 3  
Iron
Lead 10 19 6 7 3 1 3 1
Manganese 4 2
Mercury 8 23 13 1 2
Methylmercury  --  --  --  --  --  --  --  --  --  
Nickel 2 2 6
Selenium 3 2 1
Silver 2  
Thallium 3 x x x x 6 x x x x x
Vanadium x 2
Zinc 16 21 23 1 2

HPAH sum 3 3 22  -- 9 47
LPAH sum 117 1 2  --  
Total PAHs  --  --  -- 7  --  --  --  --  --  --  --  --  --  --  --  --

2-Methylphenol  --  --  -- 4  --  --  --  --  --  -- x x x
4-Methylphenol  --  --  --  --  --  --  --  --  -- x x x
Acetophenone x x x  -- x x x x x x  --  --  --  --  --  --
Benzyl butyl phthalate x x x x x x x x x x x x x x x
Biphenyl (diphenyl) x x x x x x x x x x x x x
Bis(2-ethylhexyl)phthalate x x x  
Carbazole 2 x 6
Dibenzofuran 2 x 20
Di-n-butyl phthalate x x  --  --  --  --  --  --
Di-n-octylphthalate x x x
Phenol  --  --  -- 1  --  --  --  --  --  --

Aldrin x x x x x  x x
alpha-BHC x x  
Endosulfan I x x x 1
beta-BHC 2 x  
Endosulfan II x x x
cis-Chlordane x
Σ DDT x 56   
delta-BHC x x
Dieldrin x 3  2
Endosulfan sulfate x x x
Endrin 2 x 3
Endrin aldehyde 1 x x

Weasel Swallow Bat Mallard Muskrat Heron Mink

Polychlorinated Biphenyls (PCBs)

Metals

Polycyclic Aromatic Hydrocarbons (PAHs)

Other Semivolatile Organic Compounds (SVOCs)

Pesticides

Table ES-3  Summary of LOAEL-Based Hazard Quotients by Assessment Endpoint, Baseline Ecological Risk Assessment, Eighteenmile Creek OU2 Site, Lockport, New York

Analyteb,c

Assessment Endpoint and LOAEL-Based HQa

Plantsd
Soil 

Faunae
NYSDEC 

SCOf Fishg Benthosh

Terrestrial Wildlifei Aquatic-Dependent Wildlife j

Robin Shrew Dove Vole Hawk
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Weasel Swallow Bat Mallard Muskrat Heron Mink

Table ES-3  Summary of LOAEL-Based Hazard Quotients by Assessment Endpoint, Baseline Ecological Risk Assessment, Eighteenmile Creek OU2 Site, Lockport, New York

Analyteb,c

Assessment Endpoint and LOAEL-Based HQa

Plantsd
Soil 

Faunae
NYSDEC 

SCOf Fishg Benthosh

Terrestrial Wildlifei Aquatic-Dependent Wildlife j

Robin Shrew Dove Vole Hawk

Endrin ketone x x  --  --  --  --
gamma-BHC (lindane) x
Methoxychlor x x x 2 x x x x x x
trans-Chlordane x x

2,3,7,8-TCDD TEQ x x x 2

Key:
 -- = not applicable
BERA = baseline ecological risk assessment
COPC = contaminant of concern

HQ = hazard quotient

NYSDEC = New York State Department of Environmental Conservation
OU2 = Operable Unit 2
SLERA  = screening level ecological risk assessment
TRV = toxicity reference value
Value (with or without shading) = HQ > or = 1.
x = chemical detected in site samples but no screening level or TRV is available.  Possible COPC.

Notes:

HQ  = > 1000
HQ  = 100 - 1000
HQ  = 10 - 100
HQ  = 1 - 10

 = < 1
b. Analytes detected in surface soil and sediment in recent OU2 site investigations are listed if frequency of detection was greater than 5% when a minimum of 20 samples were collected.

i.  HQs for American robin (Table 4-24), short-tailed shrew (Table 4-25), mourning dove (Table 4-26), meadow vole (Table 4-27), red-shouldered hawk (Table 4-28), and long-tailed weasel (Table 4-29).
h.  HQs for tree swallow (Table 4-30), little brown bat (Table 4-31), mallard (Table 4-32), muskrat (Table 4-33), great blue heron (Table 4-34), and mink (Table 4-35).

c.  Essential nutrients (calcium, magnesium, sodium, and potassium) and major soil /sediment constitutes (aluminum) were excluded from the evaluation as per USEPA guidance (USEPA 1989, 2003a).
d. Based on comparing surface soil EPCs with soil screening levels for effects on plants (see Table 4-1).
e.  Based on comparing surface soil EPCs with soil screening levels for effects on earthworms (see Table 4-2).
f.  Based on comparing surface soil EPCs with NYSDEC soil clean-up goals for protection of ecological resources (see Table 4-3).
g.  Maximum HQ (fish contaminant concentration / tissue screening concentrations) in forage or game fish (see Table 4-14 and 4-15).
h.  Based on comparing surface sediment EPCs with sediment screening levels for effects on benthic macroinvertebrates (see Table 4-4b).

a. Shading indicates magnitude of hazard quotient:

Dioxins/Furans

HPAH = high molecular weight PAH

LPAH = low molecular weight PAH
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1 Introduction 

This report presents a draft Baseline Ecological Risk Assessment (BERA) for the 
Eighteenmile Creek Superfund Site (NYN000206456, the Site) Operable Unit 2 
(OU2), Lockport, New York.  The BERA was prepared by Ecology and Envi-
ronment, Inc. (E & E) for the United States Environmental Protection Agency 
(EPA) and United States Army Corps of Engineers (USACE)–Kansas City Dis-
trict under USACE Contract Number W912DQ-11-D-3006 and Delivery Order 
Number 0009.  The BERA is part of the Site Remedial Investigation/Feasibility 
Study (RI/FS) for OU2 (the OU2 site) and supports remedial decisions under the 
Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA), the Superfund Amendments and Reauthorization Act of 1986, and 
the National Oil and Hazardous Substances Pollution Contingency Plan (EPA 
1990). The BERA was conducted to identify Chemicals of Potential Concern 
(COPCs) for ecological receptors at the OU2 site and provide information that can 
be used to develop OU2 site-specific remedial goals for soil and sediment for use 
in the Feasibility Study (FS).  
 
The BERA includes Step 3 to 7 of the eight-step ecological risk assessment pro-
cess described in Ecological Risk Assessment Guidance for Superfund: Process 
for Designing and Conducting Ecological Risk Assessments (EPA 1997).  The 
BERA also is consistent with other notable federal and state ecological risk as-
sessment guidance documents including: 
 
■ Guidelines for Ecological Risk Assessment (EPA 1998); 

■ Wildlife Exposure Factors Handbook (EPA 1993); 

■ Guidance for Developing Ecological Soil Screening Levels (EPA 2005a, 
2007i); and 

■ Fish and Wildlife Impact Analysis for Inactive Hazardous Waste Sites (New 
York State Department of Environmental Conservation [NYSDEC] 1994). 

 
In addition to the above-mentioned state and federal guidance documents, this as-
sessment also utilizes publications from Oak Ridge National Laboratory (ORNL) 
and recent articles from the peer-reviewed literature, as appropriate.   
 



 
 

1 Introduction 
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The remainder of this section is organized as follows: 
 
■ Section 2 describes the OU2 site and its ecological resources; 

■ Section 3 presents a refined problem formulation and ecological effects eval-
uation; 

■ Section 4 presents refined exposure estimates and risks calculations; 

■ Section 5 identifies and discusses sources of uncertainty in the BERA;  

■ Section 6 presents a summary of COPCs; 

■ Section 7 contains references used in this report. 
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2 Site Location and Description 

The Eighteenmile Creek is located in the city of Lockport, Niagara County, New 
York (see Figure 2-1).  The OU2 site includes the channel and riparian zone of the 
creek for the first 3,000 feet downstream from the New York State Erie Canal 
(Canal) and four former commercial/industrial properties adjacent to the creek:  
(1) White Transportation Property; (2) former United Paperboard Company Prop-
erty; (3) Upson Park; and (4) former Flintkote Plant Property.  The former com-
mercial/industrial properties are described in the Remedial Investigation (RI) 
completed by NYSDEC for the Eighteenmile Creek corridor (NYSDEC 2006; 
Ecology and Environment Engineering, P.C. [EEEPC] 2009) and the separate site 
investigation completed by NYSDEC and Niagara County on the former Flintkote 
Plant Property (TVGA Consultants 2005).  This section describes only the ecolog-
ical characteristics of the OU2 site.  
 
2.1 Site Maps 
Figure 2-1 shows the topography of the OU2 site and surrounding area.  The OU2 
site lies at the border of two relatively flat plains (the Ontario and Huron plains) 
that are separated by the Niagara Escarpment, which runs east-to-west along the 
northern portion of the city of Lockport (see Figure 2-1).  Eighteenmile Creek 
flows northward through the OU2 site and eventually into Lake Ontario.  Primari-
ly urban, commercial, and residential land uses are within 2 miles of the OU2 site.  
Ecological community types on and near the OU2 site are shown on Figure 2-2 
and described below.  Wetlands and surface water features on and near the OU2 
site are shown on Figures 2-3 and 2-4. 
 
2.2 Description of Fish and Wildlife Resources 
2.2.1 Ecological Community Types 
Figure 2-2 shows community types based on Edinger et al. (2002) that occur at 
the OU2 site.  The community types were identified by an E & E ecologist during 
a site visit in October 2007.  Three natural community types were identified on 
the OU2 site:  headwater stream, successional southern hardwoods, and floodplain 
forest/successional southern hardwoods (see Figure 2-2).  No significant or 
unique habitats were among them.  These community types are described below. 
 
2.2.1.1 Headwater Streams 
Eighteenmile Creek has the characteristics of a headwater stream within the OU2 
site.  The East Branch near the Canal and White Transportation property has high 
flow, water depth of 1 to 3 feet at mid-channel, and rocky bottom.  Building ruins 
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are present near the headwaters of the East Branch and the creek is channelized in 
this area.  The source of water to this branch is a mixture of Eighteenmile Creek 
water from upstream of the Canal and Canal water (via a spillway during high-
water conditions and a plug during low-water conditions in the Canal).  The banks 
of the East Branch are forested and sloped, making access to the creek channel 
difficult in most places.  
 
The West Branch of Eighteenmile Creek also has the characteristics of a headwa-
ter stream, including moderate to high flow velocity in most places and a bottom 
composed of cobble, gravel, and sand.  Water depth ranged from 0.5 to 2 feet at 
the time of the Site visit (October 2007).  The channel of the West Branch is 15 to 
20 feet wide in most places.  The water in the West Branch originates from a dry 
dock on the north side of the Canal.  The gate between the dry dock and barge ca-
nal leaks; thus, water from the Canal was able to enter the West Branch through 
the dry dock.  Similar to the East Branch, the banks of the West Branch are for-
ested and steep, making access to the creek channel difficult in most places.   
 
The east and west branches of Eighteenmile Creek merge immediately upstream 
of Clinton Street and then flow north beneath Clinton Street into Mill Pond on the 
former United Paperboard Company property (see Figure 2-2).  Mill Pond is 
formed by a concrete dam, known as the Clinton Street Dam that was constructed 
across the creek channel approximately 500 feet downstream of Clinton Street.  
At the time of the Site visit, the pool behind the dam was full and water was flow-
ing through the dam via a partly open gate.  Downstream of the dam, the creek 
channel is a series of rapidly flowing riffles and runs with a section of slower flow 
near the former Flintkote Plant Property.  Near the former Flintkote Plant Proper-
ty, the creek channel splits and flows around an island.  Approximately 95% of 
the flow follows the channel on the west side of the island, with approximately 
5% following the millrace on the east side of the island.  The flow through the 
millrace was further reduced by a concrete blockage installed by the EPA during 
demolition of the former Flintkote Plant Property as part of the OU1 remedy.  
Most of the riparian zone of the creek downstream of Clinton Street is forested.   
 
2.2.1.2 Successional Southern Hardwoods 
The wooded area situated between Clinton Street and the Canal at the southwest 
end of the OU2 site is best described as southern successional hardwoods (SSH; 
see Figure 2-2).  This cover type is a hardwood or mixed forest that occurs on 
sites that have been cleared or otherwise disturbed.  According to Edinger et al. 
(2002), this is a broadly defined cover type and several seral and regional variants 
are known.  The dominant tree species present at the OU2 site in this cover type 
include box elder (Acer negundo), black locust (Robinia pseudoacacia), tree-of-
heaven (Ailanthus altissima), and Norway maple (Acer negra).   
 
2.2.1.3 Floodplain Forest/Successional Southern Hardwoods 
The riparian zone of the creek is best described as a combination of floodplain 
forest (FF) and SSH, depending on slope and elevation (see Figure 2-2).  Low-
lying areas near the creek channel are best characterized as FF, whereas areas fur-
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ther from the channel at a somewhat higher elevation are best characterized as 
SSH.  According to Edinger et al. (2002), the FF cover type occurs on mineral 
soils on low terraces of river floodplains and deltas.  This cover type is character-
ized by its flooding regime (low areas are annually flooded in spring and high ar-
eas are flooded irregularly) and is quite variable and may be diverse.  Dominant 
tree species present at the OU2 site in the FF/SSH cover type include cottonwood 
(Populus deltoides), willow (Salix spp.), silver maple (Acer saccharinum), box-
elder, black locust, tree-of-heaven, and Norway maple.  Common understory spe-
cies in the FF/SSH cover type include poison ivy (Toxicodendron radicans), 
grapevines (Vitis spp.), raspberry (Rubus spp.), and white snakeroot (Ageratina 
altissima).  Burdock (Arctium spp.), sumac (Rhus spp.), and goldenrod (Solidago 
spp.) were observed in areas where the canopy of the riparian zone was incom-
plete or lacking.  Near the downstream end of the OU2 site, Japanese knotweed 
(Polygonum cuspidatum) was observed next to the Creek Channel in places. 
 
2.2.2 Wetlands 
Figures 2-3 and 2-4 show federal- and state-designated wetlands near the OU2 
site.  According to the National Wetlands Inventory (NWI), two reaches of Eight-
eenmile Creek within the study area are considered palustrine, permanently flood-
ed, diked/impounded wetlands (PUBHh; see Figure 2-3).  These two reaches are:  
(1) the Mill Street Pond that lies upstream of the Clinton Street Dam and (2) a 
portion of Eighteenmile Creek near the former Flintkote Plant Property, where the 
flow becomes slower and the channel widens before the creek flows through con-
duits under Williams Street.  No state-designated wetlands lie within the OU2 site 
(see Figure 2-4).  Figures 2-3 and 2-4 show that several federal- and state-
designated wetlands are located beyond the OU2 site boundary but within 2 miles 
of the OU2 site.  In particular, several large wetlands are located along the chan-
nel of Eighteenmile Creek downstream of the OU2 site (see Figures 2-3 and 2-4).  
These wetlands could potentially be affected by downstream transport of OU2 
site-related contaminants. 
 
2.2.3 Special Concern Species 
2.2.3.1 State Listed Species 
In July 2015, the New York State Natural Heritage Program (NHP) was contacted 
for information on species and habitats of concern in the OU2 site vicinity.  The 
NHP indicated the following: 
 
■ The brindled madtom (Noturus miurus), a rare fish in New York State, has 

been collected from the Canal in Lockport, New York;   

■ Two miles to the northwest of the OU2 site, pawpaw (Asimina triloba) and 
yellow giant-hyssop (Agastache nepetoides), two plants listed by New York 
State as threatened, have been documented; and 

■ The northern harrier (Circus cyaneus, listed as threatened) has been docu-
mented in the area 2 miles to the east of the OU2 site.  
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The response letter from the NHP is included in Appendix A. None of the afore-
mentioned species have been observed at the OU2 site by E & E personnel, but 
their possible presence there cannot be entirely ruled out.  
 
2.2.3.2 Federally Listed Species 
Information on federally listed species in Niagara County was obtained from the 
United States Fish and Wildlife Service (USFWS) website 
(http://ecos.fws.gov/tess_public/reports/species-by-current-range-
county?fips=36063).  The USFWS indicated that the northern long-eared bat 
(Myotis septentrionalis) is listed as threatened in Niagara County.  The northern 
long-eared bat is found across much of the eastern and north central United States 
and all Canadian provinces from the Atlantic coast west to the southern Northwest 
Territories and eastern British Columbia.  The range of this species includes 37 
states, including New York State.  White-nose syndrome, a fungal disease known 
to affect bats, is currently the predominant threat to this bat, especially throughout 
the Northeast where the species has declined by up to 99% from pre-white-nose 
syndrome levels at many hibernation sites.  No northern long-eared bats were ob-
served at the OU2 site by E & E personnel during recent field activities; however, 
their presence there cannot be ruled out. 
 
2.2.4 Value to Ecological Receptors 
Eighteenmile Creek provides habitat for fish, benthic invertebrates, and other 
aquatic life. The riparian zone of the creek provides habitat for small- to medium-
sized mammals, songbirds, and other wildlife. Wildlife and evidence of wildlife 
observed at the OU2 site by E & E personnel include a blue heron (Ardea herodi-
as), black-capped chickadee (Poecilie atricapilla), other songbirds, and tracks of 
white-tail deer (Odocoileus virginianus). Photographs of aquatic and riparian hab-
itats and other features of the OU2 site are provided in Appendix G. 
 
 

http://ecos.fws.gov/tess_public/reports/species-by-current-range-county?fips=36063
http://ecos.fws.gov/tess_public/reports/species-by-current-range-county?fips=36063
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3 BERA Problem Formulation and 
Ecological Effects Evaluation 

3.1 BERA Problem Formulation 
Problem formulation is the first step in the risk assessment process and identifies 
the goals, breadth, and focus of the assessment (EPA 1997, 1998).  The problem 
formulation step identifies OU2 site-related contaminants, contaminated media, 
potential ecological receptors, and potential exposure pathways.  A conceptual 
site model (CSM) is then developed to summarize the relationship between con-
taminant sources, transport pathways, routes of exposure, and potential ecological 
receptors.  Lastly, assessment endpoints and measures (previously called meas-
urement endpoints) are developed to guide the remaining steps of the risk assess-
ment process.  A refined problem formulation and CSM for the OU2 site were 
presented in the BERA Problem Formulation (E & E 2015).  Both were carried 
forward into the BERA without revision.   
 
3.1.1 Contaminant Sources 
High concentrations of polychlorinated biphenyls (PCBs) and metals in sediment 
from Eighteenmile Creek within the OU2 site and the millrace adjacent to the 
former Flintkote Plant Property were found during previous investigations 
(EEEPC 2009 and/or NYSDEC 2006).  PCB-contaminated sediment in the Canal 
immediately upstream of Eighteenmile Creek and PCB-contaminated fill at Up-
son Park and the former United Paperboard Company property; and metals-
contaminated fill at Upson Park, the White Transportation property, the former 
United Paperboard Company property, and the former Flintkote Plant Property 
also were found.  The ultimate sources of the PCBs and metals likely are historic 
industrial and commercial activities on and near the OU2 site.   
 
3.1.2 Site-Related Contaminants 
The principal contaminants found in Eighteenmile Creek sediment by NYSDEC 
(2006) were PCBs, copper, lead, and zinc.  Greater than 50% of the sediment 
samples collected from the creek by NYSDEC (2006) exceeded sediment quality 
benchmarks for these contaminants.  PCBs, copper, lead, and zinc also were de-
tected at elevated levels in sediment and floodplain soil samples collected by 
EEEPC (2009).  In addition, samples collected by EEEPC (2009) also contained 
polycyclic aromatic hydrocarbons (PAHs) and organochlorine pesticides.  Finally, 
the BERA Problem Formulation (E & E 2015) concluded that PCBs, copper, lead, 
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zinc, PAHs, pesticides, and other contaminants were COPCs for one or more 
groups of ecological receptors at the OU2 site. 
 
3.1.3 Ecological Receptors 
Based upon data gathered, the following groups of ecological receptors have the 
potential to be exposed to chemical contamination at the OU2 site: 
 
■ Plants and soil invertebrates living in the riparian zone of the creek; 

■ Mammals, birds, and reptiles that use the creek and its riparian zone to satisfy 
their food and habitat needs; and 

■ Aquatic organisms (fish, amphibians, benthic invertebrates, and aquatic 
plants) in the Creek.   

 
3.1.4 Conceptual Site Model 
Potential receptors and exposure pathways are summarized in the CSM shown in 
Figure 3-1.  Terrestrial plants and soil invertebrates may be exposed to OU2 site-
related chemicals by direct contact with contaminated soil and bioaccumulation of 
chemicals from soil.  Birds, mammals, and reptiles that use the OU2 site may be 
exposed to OU2 site-related chemicals by incidental ingestion of contaminated 
soil and sediment, consumption of contaminated food items, and consumption of 
contaminated water.  However, for wildlife, consumption of contaminated surface 
water typically accounts for only a minor fraction of total exposure.  Direct con-
tact with contaminated soil, sediment, and water also is considered a minor route 
of exposure for birds, mammals, and reptiles due to the protection provided by 
their external coverings (i.e., fur, feathers, and scales).  Fish, amphibians, and 
benthic invertebrates using the creek may be affected by direct contact with con-
taminated water and sediment and ingestion of contaminated water, sediment, and 
food items.  Aquatic plants may be exposed to OU2 site-related contaminants in 
contaminated surface water and sediment. 
 
3.1.5 Assessment and Measurement Endpoints 
Based on the ecological CSM and BERA Problem Formulation results, assess-
ment endpoints, representative species, risk questions, and measures were selected 
for the BERA for the OU2 site (see Table 3-1).  In total, four community-level 
assessment endpoints and 12 population-level assessment endpoints were select-
ed. These assessment endpoints are: 
 
Community-Level Assessment Endpoints 
 
■ Terrestrial plants; 

■ Soil invertebrates; 

■ Benthic macroinvertebrates; and 

■ Fish. 
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Population-Level Assessment Endpoints 
 
■ Terrestrial herbivorous birds; 

■ Terrestrial invertivorous birds; 

■ Terrestrial carnivorous birds; 

■ Terrestrial herbivorous mammals; 

■ Terrestrial invertivorous mammals; 

■ Terrestrial carnivorous mammals; 

■ Aquatic-dependent herbivorous birds; 

■ Aquatic-dependent insectivorous birds; 

■ Aquatic-dependent piscivorous birds; 

■ Aquatic-dependent herbivorous mammals; 

■ Aquatic-dependent insectivorous mammals; and 

■ Aquatic-dependent piscivorous mammals. 
 
The community-level assessment endpoints were evaluated by comparing con-
taminant concentrations in soil, sediment, and surface water with media screening 
levels (see Table 3-1, last column).  In addition, surface water and sediment bio-
assays were conducted in May 2015 to provide an additional measure for the ben-
thic and aquatic community assessment endpoints. The wildlife population-level 
assessment endpoints were evaluated by calculating Hazard Quotients (HQs; see 
Table 3-1, last column).  Representative wildlife model species for the popula-
tion-level assessment endpoints are listed in Table 3-1 (third column).  The wild-
life species selected for evaluation are common in western New York State and 
are expected to be present at the OU2 site.  Terrestrial and aquatic reptiles are 
called out in the CSM and listed as an assessment endpoint in Table 3-1; however, 
because toxicity data for reptiles are not available, a quantitative assessment of 
potential risks to reptiles from OU2 site-related contaminants cannot be undertak-
en.  Risk estimates for birds and mammals may be protective of reptiles, but this 
is an uncertainty, and is discussed in the uncertainty section. 
 
It should be noted that the BERA Problem Formulation recommended not evalu-
ating many of the above-mentioned wildlife assessment endpoints in the BERA, 
including: 
 
■ Terrestrial herbivorous birds;  

■ Terrestrial carnivorous birds;  

■ Terrestrial herbivorous mammals;  

■ Terrestrial carnivorous mammals;  

■ Aquatic-dependent herbivorous mammals;  
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■ Aquatic-dependent piscivorous mammals;  

■ Aquatic-dependent herbivorous birds; and 

■ Aquatic dependent piscivorous bird. 
 
This recommendation was made because potential risks to these assessment end-
points were found to be negligible during BERA Problem Formulation. However,  
more-conservative toxicity reference values (TRVs) for PCBs for birds and 
mammals were adopted for the BERA to ensure consistency with the Draft Black 
River Site Ecological Risk Assessment (EPA 2015a).  Also, additional surface-soil 
and sediment data were collected subsequent to BERA Problem Formulation.  For 
these reasons, all wildlife assessment endpoints were included in the BERA to 
fully characterize potential OU2 site risks, especially with respect to PCBs. 
 
Additionally, two community-level assessment endpoints evaluated in the BERA 
Problem Formulation were not retained for evaluation in the BERA:  (1) aquatic 
macrophytes, and (2) other aquatic organisms, including aquatic invertebrates and 
larval amphibians.  Potential risks to these assessment endpoints appear minimal 
based on available data.  Specifically, no toxicity was observed in surface water 
bioassays conducted with OU2 site surface water, and contaminant levels in OU2 
site surface water did not exceed chronic water quality criteria, except for total 
aluminum, likely due to suspended solids in the unfiltered samples submitted for 
analysis.   
 
3.1.6 Data Sources for the BERA Problem Formulation 
Existing data collected over approximately the past 10 years were used for the 
OU2 BERA Problem Formulation (see list of investigations in E & E and LATA 
2014a).  Additional data were collected to fill the identified data gaps and prepare 
the BERA for the OU2 site.  The additional field investigations, completed in 
2014 to 2016, are described fully in the OU2 supplemental RI report (E & E 
2016).  In May 2015, supplemental analysis of surface water and sediment from 
the OU2 site and a reference area for site-related contaminants and toxicity was 
undertaken, and forage fish were collected and analyzed for contaminants (see 
Appendices D and E for toxicity testing reports).  In January 2016, sediment and 
surface-soil samples from the OU2 site were collected and submitted for chemical 
analysis and bioaccumulation testing.  The resulting data were used to develop 
site-specific biota sediment/soil accumulation factors (BSAFs) or bioaccumula-
tion equations and used in the BERA to estimate exposure of invertivorous wild-
life to contaminants in sediment and soil (see Appendix C for further details).   
 
All the recent and historical data were evaluated for data usability, validated, and 
compiled in a database.  Data usability worksheets are provided as in Appendix D 
of the OU2 supplemental RI report (E & E 2016).  The BERA used analytical data 
for surface soil (0 to 1 foot below ground surface), surface sediment (0 to 6 inches 
below the sediment water interface), and surface water.  It should be noted that 
the surface water data available for use in the BERA Problem Formulation was 
limited (four samples) because past OU2 site investigations were focused on 
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evaluating the extent of contamination in soil and sediment.  Also, not all parame-
ters were analyzed regularly in all samples.  For example, analytical data for diox-
ins/furans is limited to two samples each for surface sediment and surface soil.  
Numbers of samples for all parameters are provided in the media screening tables 
in Section 4. 
 
3.2 Ecological Effects Evaluation 
Media screening levels and wildlife TRVs used in the OU2 Screening Level Eco-
logical Risk Assessment (SLERA) are described in this section. 
 
3.2.1 Media Screening Levels 
Media screening levels were identified for inorganic and organic analytes detected 
in soil, sediment, and/or surface water in recent OU2 site investigations, including 
sampling conducted in May 2015 and January 2016, EEEPC (2009), NYSDEC 
(2006), TVGA Consultants (2005), and other reports reviewed during evaluation 
of existing data for the OU2 site (E & E and LATA 2014b).  Media screening lev-
els selected for use in the OU2 BERA and their sources are described below by 
media. These media screening values were used previously in the SLERA and 
BERA Problem Formulation reports and found to be acceptable to EPA. 
 
3.2.1.1 Surface Soil 
For contaminants in surface soil, separate screening levels for terrestrial plants 
and soil fauna were identified.  EPA Ecological Soil Screening Levels (Eco-SSLs) 
were used preferentially.  If an Eco-SSL was not available for a given contami-
nant, a screening level was taken from another reputable source, such as Efroym-
son et al. (1997a, b), Los Alamos National Laboratory (2012), or National Park 
Service (NPS 2014).  The soil screening values for plants and soil fauna used in 
the BERA and their sources are included in the media screening tables in Sec-
tion 4. 
 
PAHs in soil were summed into low- and high-molecular weight groups for eval-
uation, consistent with EPA (2007g).  The concentration of low molecular weight 
PAHs (LPAHs) in a sample were calculated as the sum of acenaphthene, acenaph-
thylene, anthracene, fluorene, methyl-naphthalene, naphthalene, and phenan-
threne.  The concentration of high molecular weight PAHs (HPAHs) in a sample 
were calculated as the sum of benzo(a)anthracene, total benzofluoranthenes, ben-
zo(a)pyrene, benzo(g,h,i)perylene, chrysene, dibenzo(a,h)anthracene, fluoran-
thene, indeno(1,2,3-cd)pyrene, and pyrene.  
 
For terrestrial birds and mammals, COPCs were identified by calculating HQs, 
rather than using soil screening levels (SSLs).  Hence, the Eco-SSLs for birds and 
mammals were not used in the OU2 BERA.  Wildlife TRVs that were used in the 
OU2 BERA are presented in Section 3.2.2.  
 
Contaminant concentrations in surface soil also were compared with NYSDEC 
Restricted Use Soil Cleanup Objectives for Protection of Ecological Resources 
from Table 375-6.8(b) of Subpart 375-6:  Remedial Program Soil Cleanup Objec-
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tives (http://www.dec.ny.gov/regs-/15507.html#15515).  The values are listed in 
the soil-screening tables discussed in Section 4.2.  The NYSDEC soil cleanup ob-
jectives are risk-based concentrations for ecological receptors exposed to soil (re-
ceptor not always specified), background soil concentrations (when the risk-based 
concentration was less than background), or quantitation limits (when the risk-
based concentration was less than the quantitation limit). 
 
3.2.1.2 Sediment 
For sediment, low-effect screening levels for protection of benthic macroinverte-
brates were taken preferentially from NYSDEC (2014).  If a screening level for a 
given contaminant was not available from NYSDEC (2014), other reputable 
sources were consulted, including NPS (2014), Buchman (2008), MacDonald et 
al. (1999), Persaud et al. (1993), and Long and Morgan (1991).  The values used 
in the OU2 BERA and their sources and basis are listed in the sediment screening 
table discussed in Section 4.3.  The following points are noteworthy: 
 
■ The sediment screening levels used in the OU2 BERA Problem Formulation 

are based on protection of benthos, not other ecological receptor groups. 

■ No bioaccumulation-based sediment screening levels were used.  Potential 
risks to wildlife from bioaccumulative contaminants were evaluated herein by 
calculating HQs, as noted in Section 3.1.5 and Table 3-1. 

■ Both low-effect level and severe-effect level benchmarks were used.  
NYSDEC (2014) and others use a two-benchmark system to divide aquatic 
sediment into three general risk categories: no risk, uncertain risk, and likely 
risk. NYSDEC refers to the low and severe effect level benchmarks as Class 
A and Class C standards, respectively.  

■ PAHs in sediment were summed into a single value for total PAHs and com-
pared with the low-effect level and severe-effect level benchmarks for total 
PAHs from NYSDEC (2104).  

 
3.2.1.3 Surface Water 
Surface water contaminant data for the OU2 site are limited to four samples be-
cause past OU2 site investigations were focused on evaluating soil and sediment 
contamination.  The samples were analyzed for a wide range of contaminants, in-
cluding PCBs, semivolatile organic contaminants (SVOCs), metals, and volatile 
organic contaminants (VOCs).  Only metals were detected in the samples.   
Screening levels for the detected metal were taken from NYSDEC (1998), Mac-
Donald et al. (1999), Suter and Tsao (1996), and EPA (2015c).  The values are 
listed in the surface water screening table discussed in Section 4.4. 
 
3.2.2 Wildlife Toxicity Reference Values 
Chronic No Observed Adverse Effect Levels (NOAELs) and Lowest Observed 
Adverse Effect Levels (LOAELs) for effects on reproduction, survival, or growth 
were used to calculate HQs for wildlife in the OU2 BERA Problem Formulation.  
Chronic NOAELs and LOAELs were taken preferentially from the EPA Eco-SSL 
reports (EPA 2005b-j, 2006, 2007a-h, 2008).  Chronic NOAELs and LOAELs for 

http://www.dec.ny.gov/regs-/15507.html#15515
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contaminants not addressed by the EPA Eco-SSL reports were taken from Sample 
et al. (1996), NYSDEC (2002 and references therein), and other reputable 
sources.  NOAELs and LOAELs for PCBs were taken from the Draft Black River 
Site Ecological Risk Assessment to ensure consistency with that assessment (EPA 
2015a).  The NOAELs and LOAELs used in the OU2 BERA are provided in Ta-
ble 4-6.  The following points are noteworthy: 
 
■ PAHs were summed into low- and high molecular weight groups for evalua-

tion, consistent with EPA (2007g); 

■ PCBs were evaluated as total PCBs (sum of congeners or Aroclors); and 

■ Dichlorodiphenyltrichloroethane (DDT), dichlorodiphenyldichloroethane 
(DDD), and dichlorodiphenyldichloroethylene (DDE) were summed and eval-
uated using the avian and mammalian NOAELs and LOAELs for DDT and 
metabolites from EPA (2007h). 

 
Allard et al. (2009) concluded that it is inappropriate to adjust chronic TRVs to 
account for differences in body weight between the test species and wildlife spe-
cies being evaluated.  Hence, test species and test-species body weights are not 
listed in Table 4-6. 
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4 Exposure Estimates and Risk 
Calculation 

Exposure estimates and risk calculations are presented below for the terrestrial-
plant community (Section 4.1), soil-invertebrate community (Section 4.2), ben-
thic-macroinvertebrate community (Section 4.3), fish (Section 4.4) and repre-
sentative terrestrial and aquatic-dependent wildlife receptors (Section 4.5). 
 
Exposure point concentrations (EPCs) for contaminants in surface soil (0 to 12 
inches below ground surface) and surface sediment (0 to 6 inches below the sedi-
ment-water interface) were calculated from the available data using ProUCL ver-
sion 5 software.  ProUCL version 5 also was used for outlier analysis and to ex-
amine data distributions.  For contaminant datasets with no outliers, the 95% up-
per confidence limit (UCL) on the average concentration was used as the EPC.  
For datasets with outliers, the weighted average of the 95% UCL and outliers was 
used as the EPC.  Appendix F provides a summary of the ProUCL output for soil 
and sediment, including the 95% UCL for each dataset, outliers for each dataset, 
and calculation of the weighted average of the 95% UCL and outliers for datasets 
with outliers.  Because sample size was limited for surface water and fish tissue, 
95% UCLs were not calculated for these media.  Instead, the maximum detected 
concentration was used as the EPC. 
 
4.1 Terrestrial Plant Community 
COPCs for the terrestrial-plant community at the OU2 site were selected by com-
paring the surface soil EPCs with soil screening levels for effects on plants.  The 
results of the comparisons are shown in Table 4-1.  The concentrations of 10 met-
als, three pesticides, HPAHs, LPAHs, and two SVOCs exceeded the available 
screening levels.  The greatest HQs (EPC divided by screening level) were for 
copper (20), lead (10), mercury (7.8), zinc (16), and LPAHs (117).  Soil screening 
levels for plants are not available for dioxins/furans and several pesticides and 
SVOCs detected in surface soil at the OU2 site; these analytes also may be 
COPCs for the terrestrial plant community (see Table 4-1). 
 
4.2 Soil Invertebrate Community 
COPCs for the soil-invertebrate community at the OU2 site were selected by 
comparing the surface soil EPCs with soil screening levels for effects on earth-
worms.  The results of the comparisons are shown in Table 4-2.  The concentra-
tions of five metals, HPAHs, and LPAHs exceeded the available screening levels.  
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The greatest HQs were for copper (18), mercury (23), and zinc (21).  Soil screen-
ing levels for protection of soil invertebrates are not available for thallium, PCBs, 
dioxins/furans, 16 pesticides, and 8 SVOCs detected in OU2 site soil; these ana-
lytes also may be COPCs for the soil-invertebrate community (see Table 4-2). 
 
As noted on Section 3.2.1.1, contaminant levels in OU2 site soils also were com-
pared with NYSDEC Soil Cleanup Objectives for Protection of Ecological Re-
sources.  The results of the comparisons are shown in Table 4-3.  Only silver (HQ 
23) was identified as a COPC in soil in Table 4-3, but not in Table 4-1, Table 4-2, 
or for terrestrial wildlife exposed to contaminants in soil (see Section 4.5.2).  In 
contrast, two metals (manganese and selenium) and two pesticides (beta-BHC and 
endrin) were identified as COPCs in soil in Table 4-1 (plants), Table 4-2 (soil in-
vertebrates), or for terrestrial wildlife (see Section 4.5.2) for which the surface 
soil EPC did not exceed the NYSDEC soil clean-up objectives.   This discrepancy 
likely is due to use of different toxicity data or exposure parameters by NYSDEC 
to develop their soil cleanup objectives compared with the toxicity data and expo-
sure parameter used in this assessment.   
 
4.3 Benthic Macroinvertebrate Community 
Four lines-of-evidence were used to examine potential risks to the benthic ma-
croinvertebrate community at the OU2 site:  (1) comparing sediment EPCs with 
sediment screening levels for effects on benthic macroinvertebrates; (2) compar-
ing maximum-detected contaminant concentrations in unfiltered surface water 
with chronic water criteria for protection of freshwater aquatic life; (3) conducting 
sediment toxicity tests with sediment from the OU2 site; and (4) conducting sur-
face water toxicity tests with surface water from the OU2 site.     
 
4.3.1 Benthic Community Measure No. 1 (Sediment Screening 

Levels) 
Total PCBs, total PAHs, dioxins/furans, 10 metals, 12 pesticides, and six SVOCs 
were identified as COPCs in sediment for benthic macroinvertebrates based on 
comparing sediment EPCs with low effect level sediment screening benchmarks 
(NYSDEC Class A of equivalent, see Table 4-4a).  The greatest HQs were for to-
tal PCBs (356), total PAHs (62), dioxins/furans (51), and phenol (229).  When 
severe effect level screening benchmarks (NYSDEC Class C of equivalent) were 
used in the evaluation, the number of COPCs was reduced and the HQs were low-
er (compare Tables 4-4a and 4-4b).  The greatest HQs based in severe effect level 
benchmarks were for total PCBs (36), dibenzofuran (20), total PAHs (7), and lead 
(6).  If a sediment screening level was not available for a contaminant detected in 
sediment, that contaminant was retained as a COPC for the benthic community.  
 
4.3.2 Benthic Community Measure No. 2 (Surface Water Criteria) 
Table 4-5 compares maximum contaminant concentrations in unfiltered the OU2 
site surface water samples with standards and criteria for protection of aquatic 
life.  As noted above, only metals were detected in surface water samples collect-
ed from the OU2 site.  Of the metals detected, only aluminum exceeded its chron-
ic water quality criterion, but not its acute criterion, for protection of aquatic life.  
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High aluminum levels in the unfiltered surface water samples from the OU2 site 
likely are the result of suspended solids in the samples.  
 
4.3.3 Benthic Community Measure No. 3 (Sediment Toxicity) 
In May 2015, sediment bioassays with a representative insect (Chironomus dilu-
tus) and crustacean (Hyalella azteca) were conducted with sediment samples from 
three locations at the OU2 site and a local reference site (see Figures 4-1 and 4-2).  
The reference site was located on the east branch of Eighteenmile Creek at 
Gasport, New York, approximately 1,500 feet north of the New York State Erie 
Canal.  The sediment samples were collected and sent under chain-of-custody to 
the Great Lakes Environmental Center (GLEC), Traverse City, Michigan for test-
ing. 
 
Two bioassays were conducted with sediment from each location: 
 
■ EPA Method 100.4:  Hyalella azteca 42-d Test for Measuring the Effects of 

Sediment-associated Contaminants on Survival, Growth, and Reproduction.  
Hyalella growth on day 28 has been shown be correlated with reproduction on 
day 42, so a test duration of 28 days was selected and the survival and growth 
endpoints were evaluated.   

■ EPA Method 100.5:  Life-cycle Test for Measuring the Effects of Sediment-
associated Contaminants on Chironomus dilutus.  Test duration of 20 days 
was selected and survival and growth endpoints were evaluated. 

 
Sediment testing was conducted in accordance with Methods for Measuring the 
Toxicity and Bioaccumulation of Sediment-associated Contaminants with Fresh-
water Invertebrates, Second Edition (EPA 2000) and the GLEC standard operat-
ing procedures for these tests. 
 
4.3.3.1 Test Acceptability Requirements 
 
Hyalella azteca 28-day test:  According to EPA (2000), in order for test results to 
be acceptable, mean control survival must be 80% or greater and growth in con-
trol sediment should be greater than 0.15 mg dry weight per individual.  Other 
important test acceptability requirements are:  (1) age of Hyalella at test initiation 
must be 7 to 8 days; (2) hardness, alkalinity, and ammonia in overlying water typ-
ically should not vary by more than 50% during the test; and (3) dissolved oxygen 
levels should be maintained above 2.5 mg/L in overlying water during the test 
(EPA 2000).  These requirements were met with two exceptions (see Table 4-7a).  
First, in two replicates for sample OU2-SED01, dissolved oxygen in overlying 
water dropped to approximately 1.5 mg/L on Day 0 (before introduction of Hy-
alella into test chambers); this was corrected with aeration.  Second, total ammo-
nia in overlying water decreased by a factor of 3 to 10 in the laboratory control, 
the reference site sample (BG1-SED1), and OU2 site samples OU2-SED01, -
SED02, and -SED03 over the test duration; however, a decrease in this parameter 
is not considered to be adverse.  Overall, these deviations are considered inconse-
quential. 
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Chironomus dilutes 20-day test:  According to EPA (2000), in order for test re-
sults to be acceptable, mean control survival must be 70% or greater on day 20 
and average organism size in control sediment on day 20 must be at least 0.6 
mg/surviving organism as dry weight or 0.48 mg/surviving organism as ash free 
dry weight.  Other important test acceptability requirements are: (1) test must be 
started with less than 1-day old larvae; (2) hardness, alkalinity, and ammonia in 
overlying water typically should not vary by more than 50% during the test; and 
(3) dissolved oxygen levels should be maintained above 2.5 mg/L in the overlying 
water (EPA 2000).  These requirements were met, with two exceptions (see Table 
4-7b).  First, in two replicates for sample OU2-SED01, dissolved oxygen in over-
lying water dropped to approximately 1.5 mg/L on Day 0, but this problem was 
corrected by aeration.  Second, total ammonia in overlying water decreased by a 
factor of 3 to 10 in the laboratory control and in samples BG1-SED01, OU2-
SED01, OU2-SED02, and OU2-SED03 over the test duration; however, a de-
crease in this parameter is not considered to be adverse.  Overall, these deviations 
are considered inconsequential.  
 
4.3.3.2 Sediment Bioassay Results 
Survival and growth results are summarized in Tables 4-8 and 4-9 for the Hy-
alella and Chironomus tests, respectively.  Dunnett’s test for comparing treat-
ments with a control was used to test for significant differences between the OU2 
samples and reference sample.  This statistical procedure controls for the Type 1 
error rate when comparing multiple treatments (OU2 site samples) with a com-
mon control (reference area sample).  In the Hyalella 28-day test, growth and sur-
vival in one OU2 site sample, OU2-SED3, was significantly lower (p < 0.05) than 
in the reference area sample (see Table 4-8).  Similarly, in the 20-day Chironomus 
test, growth and survival in sample OU2-SED3 was significantly less than in the 
reference area sample (see Table 4-9).  Growth and survival of Hyalella and Chi-
ronomus in samples OU2-SED1 and OU2-SED2 were not depressed compared 
with the reference area (see Tables 4-8 and 4-9, respectively).  These results sug-
gest that sediment contaminant levels in the vicinity of sediment sample OU2-
SED3 may adversely affect benthic aquatic organisms.  
 
A preliminary review of the sediment chemistry data for samples used in the tox-
icity tests showed that sample OU2-SED3 contained higher levels of PCBs, pesti-
cides, and many metals than the reference area sample or other OU2 site samples 
(see Table 4-10).  Sample OU2-SED3 also had the highest number of contami-
nants exceeding screening levels.  The total PCB concentration in sample OU2-
SED03 (85 milligrams per kilogram [mg/kg]) was an order of magnitude greater 
than in the other OU2 site samples, three orders of magnitude greater than the ref-
erence area sample, and exceeded the PCB screening benchmark (0.1 mg/kg) by 
three orders of magnitude (see Table 4-10).  Similarly, the levels of many pesti-
cides in sample OU2-SED03 greatly exceeded concentrations in the other OU2 
samples, the reference sample, and sediment screening levels (see Table 4-10).  
Finally, the levels of nine metals in sample OU2-SED03 were elevated above 
screening levels, background levels, and the levels in the other two samples tested 
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for sediment toxicity (OU2-SED01 and OU2-SED02) (see Table 4-10).  Copper, 
lead, and zinc exceeded their screening levels by the greatest margin in sample 
OU2-SED03.   
 
4.3.4 Benthic Community Measure No. 4 (Surface Water Toxicity) 
Results of surface water bioassays with OU2 site surface water were used as a 
fourth line-of-evidence to evaluate potential risks to benthos at the OU2 site.  
Most benthic organisms are exposed constantly to surface water, especially those 
that prefer riffle/run habitats with coarse substrates.  This habitat type is common 
in at the OU2 site.  Also, evaluating toxicity of both sediment and surface water at 
a given site helps with understanding whether impacts to resident benthos are due 
to contaminants in sediment, surface water, or both media.  
 
In May 2015, chronic surface water bioassays with a representative fish 
(Pimephales promelas, fathead minnow) and crustacean (Ceriodaphnia dubia) 
were conducted with surface water samples from three locations at the OU2 site 
and a local reference site, the east branch of Eighteenmile Creek at Gasport, New 
York (see Figures 4-1 and 4-2); these samples were co-located with the sediment 
samples used for sediment toxicity testing.  The primary source of water to the 
east branch of Eighteenmile Creek at Gasport is the New York State Barge Canal, 
similar to the main stem of the creek in Lockport. The surface water samples were 
collected and sent under chain-of-custody to the Great Lakes Environmental Cen-
ter (GLEC), Traverse City, Michigan for testing. 
 
The fathead minnow larval survival and growth test (EPA Method 1000.0) and 
Ceriodaphnia dubia survival and reproduction test (EPA Method 1002.0) were 
conducted with each sample in accordance with Short-term Methods for Estimat-
ing the Chronic Toxicity of Effluents and Receiving Waters to Freshwater Organ-
isms (EPA 2002).  Test acceptability criteria for the fathead minnow test (control 
survival ≥ 80%; average dry weight per surviving organism in control chambers ≥ 
0.25 mg) and Ceriodaphnia test (control survival ≥ 80%; average of 15 or more 
young/surviving female in controls) were met.   
 
Results are summarized in Tables 4-11 and 4-12 for the fathead minnow and Ce-
riodaphnia tests, respectively.  Dunnett’s test for comparing treatments with a 
control was used to test for significant differences between the OU2 site samples 
and reference area sample.  For the fathead minnow test, no OU2 site sample had 
significantly lower growth or survival than the reference area sample (see Table 
4-11).  Similarly, for the Ceriodaphnia test, no OU2 site sample had significantly 
lower reproduction or survival than the reference area sample (see Table 4-12).  
These results suggest that contaminant levels in OU2 site surface water are not 
high enough to adversely affect aquatic life.   
 
The unfiltered surface water samples from the OU2 site used in toxicity testing 
were analyzed for metals, SVOCs, pesticides, and PCBs.  The data are included in 
Table 4-5.  As noted above in Section 4.3.2, only metals were detected in surface 
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water samples from the OU2 site, and only aluminum exceeded its chronic crite-
rion, likely due to suspended solids in the samples. 
 
Overall, the four lines-of-evidence discussed above suggest that impacts to the 
benthic macroinvertebrate community at the OU2 site are likely, and that contam-
inants in sediment, not surface water, are the likely cause.  
 
4.4 Fish Community 
Three lines-of-evidence were used to examine potential risks to the fish communi-
ty at the OU2 site: (1) comparing maximum-detected contaminant concentrations 
in unfiltered surface water from the OU2 site with chronic water criteria for pro-
tection of aquatic life; (2) conducting surface water bioassays with surface water 
from the OU2 site; and (3) comparing contaminant levels in fish from the OU2 
site with critical tissue concentrations for effects on fish.   
 
4.4.1 Fish Community Measure No. 1 (Surface Water Screening 

Levels) 
One method used to identify COPCs for fish at the OU2 site was to compare max-
imum detected contaminant concentrations in unfiltered surface water with water 
quality criteria and standards for protection of aquatic life.  The results of the 
comparisons are shown in Table 4-5.  As noted above, only four surface water 
samples are available for the OU2 site and only metals were detected in the sam-
ples.  Of the metals detected, only aluminum exceeded its chronic water quality 
criterion value, likely due to suspended solids in the samples.    
 
4.4.2 Fish Community Measure No. 2 (Surface Water Toxicity Tests) 
As a second line-of-evidence to evaluate potential risks to fish at OU2, results 
from bioassays with surface water from the OU2 site and a reference area were 
considered.  In May 2015, the fathead minnow larval survival and growth test was 
conducted with surface water from the OU2 site and the reference area.  No re-
duction in survival or growth of fathead minnow larvae was observed in surface 
water from the OU2 site compared with the reference area (see Section 4.3.4).  
These results suggest that surface water in the OU2 site is not toxic to fish and 
other aquatic life.   
 
4.4.3 Fish Community Measure No. 3 (Fish Tissue Screening Levels) 
As a third line-of-evidence to evaluate potential risks to fish, contaminant levels 
in fish from the OU2 site were compared with tissue screening concentrations 
(TSCs) for effects on fish.  Fish sampling methods, analytical results, and data 
evaluation are described below. 
 
In May 2015, forage fish and game fish samples were collected by electrofishing 
from the OU2 site. The game fish fillet samples were originally collected for the 
human health risk assessment, but are evaluated here to help understand potential 
risks to adult fish at the OU2 site.  The fish samples were analyzed for (PCBs, as 
Aroclors), chlorinated pesticides, metals, SVOCs, and lipids.  A subset of the fish 
samples also were analyzed for dioxins/furans and dioxin-like PCB congeners.  
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Game fish were filleted in the field in accordance with NYSDEC guidelines prior 
to shipment to the laboratory for analysis.  NYSDEC guidance indicates that fil-
lets should be analyzed with skin-on and ribs included.  Forage fish were analyzed 
as whole-body composite samples.  Details regarding the composition of the fish 
samples from the OU2 site are provided in Table 4-13.  
 
Adult silver redhorse (Moxostoma anisurum), smallmouth bass (Micropterus 
dolomieu), and walleye (Sander vitreus) were collected for fillet analysis from the 
OU2 site (see Table 4-13).  Three forage fish composite samples composed of ju-
venile rock bass (Ambloplites rupestris) and pumpkinseed sunfish (Lepomis gib-
bosus) also were collected from the OU2 site (see Table 4-13).  The number of 
forage-fish composite samples collected from the OU2 site was lower than the 
target of 10 composite samples per area due to limited forage-fish availability.   
 
Table 4-14 compares forage fish composite sample data from the OU2 site with 
TSCs for effects on fish from Dyer et al. (2000) for metals and pesticides, from 
Windward (2004) for dioxins/furans, and from the Draft Black River Site Ecolog-
ical Risk Assessment (EPA 2015a) for total PCBs.  There were few exceedances 
of TSCs in forage fish from the OU2 site (see gray-shaded cells in Table 4-14); 
specifically, tissue concentrations of chromium, copper, and zinc marginally ex-
ceeded their respective TSC in one sample. 
 
Table 4-15 compares game-fish fillet data from the OU2 site with TSCs for ef-
fects on fish from Dyer et al. (2000) and Windward (2004).  There were few ex-
ceedances of TSCs in the fillet samples from the OU2 site (see gray-shaded cells 
in Table 4-15); specifically, fillet concentrations of chromium, copper, and mer-
cury equaled or marginally exceeded their respective TSC in one or two samples, 
and the tissue concentration of endrin exceeded its TSC in one sample.   
 
Overall, the three lines-of-evidence discussed above suggest the potential risks to 
the fish community at the OU2 site likely are minimal. No toxicity was observed 
in surface water bioassays with OU2 site surface water, contaminant levels in un-
filtered surface water samples from the OU2 site were below detection or less 
than chronic water quality criteria (except for aluminum), and contaminant levels 
in OU2 fish were generally less than TSCs for effects on fish.   
 
4.5 Wildlife 
COPCs for wildlife were selected by calculating exposure estimates and HQs in 
accordance with EPA (1997) guidance.  This method is preferable to comparing 
contaminant concentrations in soil and sediment with screening levels for at least 
two reasons.  First, soil and sediment screening levels for effects on wildlife are 
not available for all chemicals that were detected in soil and sediment at the OU2 
site.  Second, calculating exposure estimates for the principal wildlife feeding 
guilds present at a site provides a better understanding of potential wildlife risks 
and can be used to help develop site-specific remedial goals for soil and sediment.  
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4.5.1 Wildlife Screening Level Exposure Estimates 
This section describes the receptors, data, and methods used to derive EPCs and 
exposure estimates for wildlife at the OU2 site. 
 
4.5.1.1 Summary of Datasets Used to Calculate Exposure Estimates 
Chemical analytical data for surface soil, sediment, and forage fish collected from 
the OU2 site over approximately the past 10 years were used in the evaluation, 
including sediment and forage fish data collected in May 2015 and sediment, soil, 
and bioaccumulation testing data from January 2016.  Detected contaminants, 
numbers of samples, frequency of detection, minimum and maximum detected 
concentrations, and EPCs are summarized in Table 4-1 for surface soil and Table 
4-4 for sediment.  Forage fish contaminant data are presented and discussed above 
in Section 4.4.3.  Surface water data were not used in the wildlife risk evaluation 
for two reasons:  (1) exposure to contaminants from surface water consumption is 
minor compared with exposure from diet and incidental soil/sediment ingestion 
and (2) only four surface water samples were collected from the OU2 site and on-
ly selected metals were detected in the samples. 
 
4.5.1.2 Exposure Scenarios and Pathways 
Exposure estimates were calculated for 12 wildlife receptors from different feed-
ing guilds as indicated in Table 3-1.  These species are: 
 
Herbivores 
 
■ Mourning dove (Zenaida macroura); 

■ Meadow vole (Microtus pennsylvanicus); 

■ Muskrat (Ondatra zibethicus); and  

■ Mallard (Anas platyrhynchos). 
 
Invertivores 
 
■ Tree swallow (Tachycineta bicolor); 

■ American robin (Turdus migratorius); 

■ Short-tailed shrew (Blarina brevicauda); and  

■ Little brown bat (Myotis lucifugus). 
 
Carnivores 
 
■ Red-shouldered hawk (Buteo lineatus); and  

■ Long-tailed weasel (Mustela frenata). 
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Piscivores 
 
■ Great Blue Heron (Ardea herodias); and  

■ Mink (Mustela vison). 
 
4.5.1.3 Exposure Point Concentrations (EPCs) 
 
Terrestrial Wildlife 
The method used to develop EPCs for surface soil is described at the beginning of 
Section 4.  The surface-soil EPCs were used as the basis for estimating exposure 
of terrestrial wildlife to contaminants in surface soil (see Table 4-17). To estimate 
dietary exposure for terrestrial wildlife species that consume soil invertebrates, 
terrestrial plants, or small mammals, OU2 site-specific or literature-based models 
were used to estimate contaminant concentrations in food items.  The specific 
models used and their sources are provided in Tables 4-18, 4-19, and 4-21 for soil 
invertebrates, terrestrial plants, and small mammals, respectively.  Of note, Table 
4-18 includes OU2 site-specific models that were used to estimate contaminant 
levels in soil invertebrates, while Appendix C presents the site data and describes 
the methods used to develop these OU2 site-specific models.  Surface soil EPCs 
were used as input to the models (see Tables 4-18, 4-19, and 4-21).  The plant bi-
oaccumulation models used in this assessment were for leafy plant tissues, not 
reproductive tissues, such as seeds.  This approach is considered to be conserva-
tive for seed-eating receptors such as the mourning dove because contaminants 
are expected to be found at greater levels in leafy tissues compared with reproduc-
tive tissues (Baes et al. 1984).  The literature-based bioaccumulation models for 
terrestrial biota used in the BERA were used previously in the SLERA and BERA 
Problem Formulation reports and were found acceptable to EPA. 
 
Aquatic Dependent Wildlife 
The method used to develop EPCs for surface sediment is described at the begin-
ning of Section 4.  The surface-sediment EPCs were used as the basis for estimat-
ing exposure of aquatic-dependent wildlife to contaminants in surface sediment 
(see Table 4-17).  To estimate contaminant concentration in the food items of 
aquatic-dependent wildlife (aquatic plants, benthic macroinvertebrates, and fish), 
the following approaches were used: 
 
■ Bioaccumulation models for terrestrial plants for vegetative tissues were used 

to estimate contaminant concentrations in aquatic plants from sediment con-
taminant concentrations (see Table 4-20).  These models were used previously 
in the SLERA and BERA Problem Formulation reports and were found ac-
ceptable to EPA.  The surface sediment EPCs were used as input to the mod-
els (see Table 4-20).   

■ OU2 site-specific or literature-based bioaccumulation models and BSAFs 
were used to estimate contaminant concentrations in benthic macroinverte-
brates from sediment contaminant concentrations (see Table 4-22 and Appen-
dices B and C).  The OU2 site-specific models and BSAFs were based on the 
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January 2016 sampling event.  The literature-based models and BSAFs were 
used previously in the SLERA and BERA Problem Formulation reports and 
were found acceptable to EPA.  The surface sediment EPCs were used as in-
put to the models (see Table 4-22).   

■ Contaminant levels in forage fish composite samples collected from the OU2 
site in May 2015 were used in the evaluation (see Tables 4-14 and 4-23). Be-
cause only three samples were collected, the maximum contaminant concen-
tration in the samples was used. 

 
4.5.1.4 Exposure Calculations 
Contaminant exposure was calculated as the sum of exposures from diet and inci-
dental soil or sediment ingestion.  Dietary exposure was estimated using the fol-
lowing equation: 
 

EEdiet = Cf x IRf-BW x SUF (or ED) 
 
Where: 
EEdiet = Estimated exposure from diet (mg/kg body weight [BW]/day) 
Cf = Contaminant concentration in food (mg/kg, dry weight) 
IRf-BW = Body-weight normalized food ingestion rate (kg dry weight/kg BW/day) 
SUF = Site use factor (unitless) 
ED = Exposure duration (unitless) 
 
Wildlife exposure to chemicals through incidental soil/sediment ingestion was 
estimated in a manner similar to that used for dietary exposure, as shown in the 
following equation: 
 

EEsoil/sed. = Cs x IRs-BW x SUF (or ED) 
 
Where: 
EEsoil/sed. = Estimated exposure from incidental soil or sediment ingestion (mg/kg 

BW/day) 
Cs = Contaminant concentration in soil or sediment (mg/kg, dry weight) 
IRs-BW = Body-weight normalized soil/sediment ingestion rate (kg dry weight/kg 

BW/day) 
SUF = Site use factor (unitless) 
ED = Exposure duration (unitless) 
 
The total exposure for a receptor was calculated as the sum of the exposure from 
diet and incidental soil or sediment ingestion as represented by the following 
equation: 
 

EEtotal = EEdiet + EEsoil/sed. 
 
Where: 
EEtotal = Total estimated exposure (mg/kg BW/day) 
EEdiet = Estimated exposure from diet (mg/kg BW/day) 
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EEsoil/sed. = Estimated exposure from incidental soil or sediment ingestion (mg/kg 
BW/day) 

 
Ingestion rates and body weights were taken from EPA (2007i), EPA (1999), 
TAMS Consultants, Inc. (1999), and Sample and Suter (1994).  The values in 
EPA (1999) come from the Wildlife Exposure Factors Handbook (EPA 1993).  
The values are listed in Table 4-16.  The ingestion rates and body weights used in 
the BERA were used previously in the SLERA and BERA Problem Formulation 
reports and were found acceptable to EPA. 
 
The diet of each receptor was assumed to consist exclusively of its preferred prey 
(see Table 4-16).  For example, the diets of the American robin and short-tailed 
shrew were assumed to consist entirely of soil invertebrates (e.g., earthworms). 
 
The site use factor (SUF) indicates the portion of an animal’s home range repre-
sented by the site.  If the home range is larger than the site, the SUF equals the 
site area divided by the home range area.  If the site area is greater than or equal 
to the home range, the SUF is equal to 1.  Home range size was taken from EPA 
(1993) or other reputable sources.  Exposure duration (ED) is the fraction of the 
year spent at the site.  OU2 site presence was assumed to be 8 months for the 
dove, hawk, mallard, and heron; 7 months for the robin; 5 months for the swal-
low, and 8.5 months for the bat.  The SUF and ED for each receptor are listed in 
Table 4-16.  For wildlife receptors for which both the ED and SUF were < 1, only 
one factor (the lower of the two) was used to adjust the exposure estimate, as re-
quested by EPA.   
 
Tables 4-24 to 4-35 present the exposure estimates for the wildlife species evalu-
ated in the BERA. 
 
4.5.2 Wildlife Risk Determination 
Potential risks posed by OU2 site-related chemicals were determined by calculat-
ing a NOAEL-based HQ and LOAEL-based HQ for each chemical for each end-
point species. The HQs were calculated by dividing the total exposure (EEtotal) by 
the NOAEL (mg/kg BW/day) or LOAEL (mg/kg BW/day), as shown in the fol-
lowing equations: 
 

HQ-NOAEL = EEtotal/NOAEL 
 

HQ-LOAEL = EEtotal/LOAEL 
 
For a given receptor and chemical, a HQ-NOAEL > 1 indicates that the estimated 
exposure exceeds the highest dose at which no adverse effect was observed.  A 
HQ-LOAEL > 1 suggests that a chronic adverse effect on survival, growth, and/or 
reproduction is possible for an individual receptor.  
 
The NOAEL-based HQs presented herein are generally lower that those presented 
in the SLERA for several reasons.  In the BERA, the NOAEL HQs are based on 
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the 95% UCL on the average concentration and consider OU2 site use and expo-
sure duration.  Conversely, in the SLERA, the NOAEL HQs were based on max-
imum media concentrations and no consideration of OU2 site use or exposure du-
ration (i.e., all wildlife model species were assumed to forage only at the OU2 site 
and be present there year-round).  Also, for invertivorous wildlife (i.e., robin, 
shrew, swallow, and bat) the BERA used OU2 site-specific bioaccumulation fac-
tors to estimate contaminant levels in invertebrate prey, whereas the SLERA used 
conservative, literature-based bioaccumulation factors.   
 
Tables 4-24 to 4-35 present the HQs for the 12 wildlife species evaluated in the 
BERA Problem Formulation.  The risk results for these species are briefly dis-
cussed in turn below. 
 
■ American Robin:  The robin was selected to represent the terrestrial avian in-

vertivore assessment endpoint.  For this receptor, the HQ-NOAELs for four 
contaminants were ≥ 1 (see Table 4-24).  The greatest HQ-NOAELs were for 
PCBs (47), copper (3.9), and lead (8.2).  The HQ-LOAELs for total PCBs 
(4.7), copper (3.4), and lead (6.9) exceeded 1 (see Table 4-24). 

■ Short-Tailed Shrew:  The shrew was selected to represent the terrestrial 
mammalian invertivore assessment endpoint.  For this receptor, the HQ-
NOAELs for 11 contaminants were ≥ 1 (see Table 4-25).  The greatest HQ-
NOAELs were for thallium (60), total PCBs (20), and nickel (9.1). Eleven 
HQ-LOAELs exceeded 1 (see Table 4-25).  The greatest HQ-LOAELs were 
for thallium (6) and nickel (5.7). 

■ Mourning Dove:  The mourning dove was selected to represent the terrestrial 
avian herbivore assessment endpoint.  For this receptor, no HQ-NOAELs or 
HQ-LOAELs were ≥ 1 (see Table 4-26). 

■ Meadow Vole:  The meadow vole was selected to represent the terrestrial 
mammalian herbivore assessment endpoint.  For this receptor, five HQ-
NOAEL exceeded 1 (see Table 4-27) with the greatest HQ-NOAEL being for 
antimony (3).  Only the HQ-LOAELs for lead was ≥ 1 (see Table 4-27).   

■ Red-Shouldered Hawk:  The red-shouldered hawk was selected to represent 
the terrestrial avian carnivore assessment endpoint. For this receptor, no HQ-
NOAELs or HQ-LOAELs were ≥ 1 (see Table 4-28). 

■ Long-Tailed Weasel:  The long-tailed weasel was selected to represent the 
terrestrial mammalian carnivore assessment endpoint.  For this receptor, the 
HQ-NOAELs for five contaminants (total PCBs, antimony, copper, lead, and 
thallium) were ≥ 1 (see Table 4-29). The greatest HQ-NOAEL was for total 
PCBs (20).  The HQ-LOAELs for total PCBs (2), copper (1), and lead (1.3) 
were ≥ 1 (see Table 4-29). 

■ Tree Swallow:  The tree swallow was selected to represent the aquatic-
dependent avian insectivorous assessment endpoint.  For this receptor, the 
HQ-NOAELs for nine contaminants were ≥ 1 (see Table 4-30).  The greatest 
HQ-NOAELs were for total PCBs (6,600) and HPAHs (89).  Eight HQ-
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LOAELs were ≥ 1 (see Table 4-30). The greatest HQ-LOAEL was for total 
PCBs (660).  The PCB risks for the swallow are highly elevated because the 
OU2 site-specific bioaccumulation testing data collected for the BERA indi-
cated that PCBs in OU2 site sediment are highly bioavailable, more so than 
expected based on literature data.  Also, the avian NOAEL and LOAEL for 
PCBs used in the BERA are more conservative than those used in the BERA 
Problem Formulation or SLERA; they were taken from the Draft Black River 
Site Ecological Risk Assessment (EPA 2015a) to ensure consistency with that 
assessment (see Executive Summary and Section 3.2.2). 

■ Little Brown Bat:  The little brown bat was selected to represent the aquatic-
dependent mammalian insectivorous assessment endpoint. For this receptor, 
the HQ-NOAELs for eight contaminants were ≥ 1 (see Table 4-31).  The 
greatest HQ-NOAELs were for total PCBs (19,000) and HPAHs (234).  Five 
HQ-LOAELs were ≥ 1 (see Table 4-31).  The greatest HQ-LOAELs were for 
total PCBs (1,900) and HPAHs (47).  As noted above for the swallow, the 
PCB risks for the bat are highly elevated because the OU2 site-specific bioac-
cumulation testing data collected for the BERA indicated that PCBs in OU2 
site sediment are highly bioavailable, more so than expected based on litera-
ture data. Also, the mammalian NOAEL and LOAEL for PCBs used in the 
BERA are more conservative than those used in the BERA Problem Formula-
tion or SLERA; they were taken from the Draft Black River Site Ecological 
Risk Assessment (EPA 2015a) to ensure consistency with that assessment (see 
Executive Summary and Section 3.2.2).. 

■ Mallard:  The mallard was selected to represent the aquatic-dependent avian 
herbivore assessment endpoint.  For this receptor, only the HQ-NOAEL for 
total PCBs (1.2) was ≥ 1 (see Table 4-32). No HQ-LOAELs exceeded 1 for 
the mallard (see Table 4-32). 

■ Muskrat:  The muskrat was selected to represent the aquatic-dependent mam-
malian herbivore assessment endpoint.  For this receptor, the HQ-NOAELs 
for three contaminants (total PCBs, lead, and HPAHs) were ≥ 1 (see Table 
4-33).  No HQ-LOAELs were ≥ 1 (see Table 4-33). 

■ Great Blue Heron:  The great blue heron was selected to represent the aquatic-
dependent avian piscivore assessment endpoint.  For this receptor, only the 
HQ-NOAEL for total PCBs (7.9) exceeded 1 (see Table 4-34).  No HQ-
LOAELs were ≥ 1 for the heron (see Table 4-34). 

■ Mink:  The mink was selected to represent the aquatic-dependent mammalian 
piscivore assessment endpoint.  For this receptor, the HQ-NOAELs for two 
contaminants (total PCBs and methylmercury) were ≥ 1 (see Table 4-35).  On-
ly the HQ-LOAEL for total PCBs (6) was ≥ 1 (see Table 4-35). 

 
For all wildlife receptors discussed above, one or more contaminants detected in 
soil or sediment could not be assessed quantitatively because a chemical-specific 
TRV was not available.  In these cases, the contaminant was considered a COPC 
for that receptor.  Tables 4-36 and 4-37 identify the receptor-contaminant pairs 
that could not be assessed quantitatively. 



 

 
02:1003239.0009.03.04-B4547 5-1 
18MC OU2 BERA.Docx-7/29/2016 

  
 

5 Uncertainties 

Significant sources of uncertainty in this ecological risk assessment include the 
following: 
 
■ Bioaccessibility:  The bioaccessibility of contaminants in soil, sediment, and 

wildlife food items at the OU2 site is not fully understood.  To be conserva-
tive, it was assumed that 100% of the contaminants in the soil, sediment, and 
food items ingested by wildlife were bioaccessible; that is, that 100% of the 
ingested dose can be extracted from its matrix in the gastrointestinal tract and 
is available for absorption.  If bioaccessibility is less than 100%, which seems 
likely (Sample et al. 2013), then potential risks to all wildlife receptors would 
be correspondingly lower.  

■ Reliability of Soil Benchmarks:  Many of the available soil screening 
benchmarks for plants and soil invertebrates (i.e., earthworms) were devel-
oped from laboratory studies in which chemical solutions were added to clean 
soil to arrive at a range of test concentrations.  In such studies, the added 
chemicals are highly bioavailable.  Comparing total contaminant concentra-
tions in field samples to solution-based soil benchmarks is conservative and 
likely results in an overestimation of risk.   

■ Availability of Media Screening Levels and Wildlife TRVs:  Screening 
levels are not available for all contaminants in all media.  For example, soil 
screening levels for plants and soil fauna are not available for many pesticides 
and SVOCs (see Tables 4-1 and 4-2).  Hence, potential risks to plants and soil 
fauna from these contaminants could not be evaluated. Also, for example, avi-
an TRVs are not available for antimony, beryllium, and several pesticides and 
SVOCs (see Table 4-6).  The lack to screening levels and TRVs for selected 
contaminants results in an underestimation of risk.  

■ Thallium Toxicity to Mammals:  The mammalian NOAEL and LOAEL for 
thallium were derived from a study that identified a subchronic LOAEL (0.74 
mg/kg/day) for effects on reproduction (Sample et al. 1996).  The subchronic 
LOAEL was divided by 10 to arrive at a chronic LOAEL (0.074 mg/kg/day) 
and by 100 to arrive at a chronic NOAEL (0.0074 mg/kg/day).  No other stud-
ies on the effects of thallium on mammalian reproduction, growth, or survival 
were identified by Sample et al. (1996), and an Eco-SSL report is not availa-
ble for this metal.  The chronic NOAEL for thallium is highly uncertain and is 
expected to be very conservatively biased.  As a result, the mammalian risk 
estimates from thallium in this BERA likely are biased high.  
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■ Chemicals in Wildlife Food Items:  Uptake of PCBs into aquatic inverte-
brates at the OU2 site is not completely understood, despite having conducted 
an OU2 site-specific bioaccumulation study for this assessment. The concen-
tration range for total PCBs in the sediment samples used in the bioaccumula-
tion study was biased low (0.2 to 1.8 mg/kg) and did not capture the higher 
concentrations relevant for this BERA.  For example, the EPC for total PCBs 
in sediment used in the BERA was 35.6 mg/kg when the total was calculated 
with non-detected Aroclors set equal to one-half of the method detection limit.  
This shortcoming of the bioaccumulation study made it necessary to apply the 
BSAFs developed from the study to sediment concentrations well above those 
used to develop the BSAFs.  While is it true that biota exposed to higher con-
taminant concentrations in sediment generally accumulate higher tissue con-
centrations, bioaccumulation is not usually directly proportional.  Instead, as 
the absolute tissue concentration increases the bioaccumulation factor (tissue 
concentration divided by sediment concentration) generally decreases.  This 
pattern occurs because bioaccumulation is a nonlinear process with uptake 
higher at low concentrations, decreasing at higher concentrations due to satu-
ration or toxicity limiting further accumulation (Sample et al. 2013).  As a re-
sult, bioaccumulation of PCBs into native benthos at the OU2 site may have 
been overestimated in this assessment.   

■ Wildlife Diet:  Uncertainty may result from the assumptions made about the 
diets of the wildlife receptors evaluated in this assessment.  For the shrew and 
robin, the assumption of a diet consisting entirely of earthworms is conserva-
tive.  In addition to earthworms, shrews consume other invertebrates (i.e., 
slugs, snails, centipedes, and various insects), fungi, plant materials, and small 
mammals (EPA 1993).  Similarly, robins also consume other invertebrates 
(i.e., spiders, sowbugs, and various insects) and plant materials (EPA 1993).  
These foods are less intimately associated with the soil matrix than earth-
worms, and thus accumulate lesser amounts of soil contamination.  The diet 
assumed for the shrew and robin in this assessment may overestimates expo-
sure and risks from contaminants in soil.  

■ No Quantitative Assessment for Reptiles:  Terrestrial and aquatic-dependent 
reptiles are expected to be present at the OU2 site and were identified in the 
conceptual site model (see Figure 3-1).  Unfortunately, because reliable toxici-
ty data for reptiles are sparse, a quantitative assessment of potential risks to 
reptiles from OU2 site-related contaminants was not undertaken.  Risk esti-
mates for birds and mammals may be indicative of potential risks to reptiles, 
but this is an uncertainty. 

PCB Risks to Invertivorous Birds and Mammals:  The estimated risks to 
invertivorous birds and mammals from PCBs depend on the choice of bioac-
cumulation model and TRV as well as treatment of non-detected Aroclors 
when calculating the total PCB concentration.  Table 5-1 shows how different 
combinations of these parameters affect the magnitude of the HQ for the rob-
in, shrew, swallow, and bat; the HQs range by a factor of 10 for the shrew and 
bat and by a factor of 100 for the robin and swallow.   
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6 Summary of COPCs 

The primary purpose of the BERA was to identify COPCs for ecological receptors 
at the OU2 site.  Tables 4-36 and 4-37 provide a summary of COPCs by assess-
ment endpoint based on the NOAELs and LOAELs, respectively, used in this 
evaluation.  For each assessment endpoint, contaminants were considered COPCs 
if the HQ equaled or exceeded 1, or if the contaminant was detected in OU2 site 
media and no toxicity information was available for that contaminant.  Receptor-
contaminant pairs that could not be assessed quantitatively are identified by an 
“x” in Tables 4-36 and 4-37.  These contaminants cannot be ruled out as possible 
COPCs.   
 
In general, the contaminants that resulted in the greatest HQs for the greatest 
number of receptors were total PCBs, copper, lead, and PAHs.  For example, cop-
per and lead were found to pose a potential risk to terrestrial plants, soil inverte-
brates, benthos, and terrestrial and aquatic dependent wildlife (especially inver-
tivorous species).  Total PCBs were found to pose the greatest potential risk for 
aquatic-dependent receptors, with HQs greater than 600 for the swallow and bat, 
and over 35 for benthos (see Table 4-37).   
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Tables 

 
 



Terrestrial invertivorous 
mammals (S, G, R) Local Population Short-tailed shrew

Does the daily dose of contaminants received 
from ingestion of soil and food items exceed 

TRVs for survival, growth, or reproduction of 
mammals?

Measured contaminant 
concentrations in soil 

(95%_UCL) and modeled 
concentrations in food items 
using site-specific BSAFs.

Modeled dose from ingestion of soil and food 
items compared with literature-based TRVs.

Terrestrial Mammalian Receptors

Terrestrial herbivorous 
mammals (S, G, R) Local Population Meadow vole

Does the daily dose of contaminants received 
from ingestion of soil and food items exceed 

TRVs for survival, growth, or reproduction of 
mammals?

Measured contaminant 
concentrations in soil 

(95%_UCL) and modeled 
concentrations in food items.

Modeled dose from ingestion of soil and food 
items compared with literature-based TRVs.

Terrestrial carnivorous 
birds (S, G, R) Local Population Red-shouldered hawk

Does the daily dose of contaminants received 
from ingestion of soil and food items exceed 

TRVs for survival, growth, or reproduction of 
birds?

Measured contaminant 
concentrations in soil 

(95%_UCL) and modeled 
concentrations in food items.

Modeled dose from ingestion of soil and food 
items compared with literature-based TRVs.

Terrestrial invertivorous 
birds (S, G, R) Local Population American robin

Does the daily dose of contaminants received 
from ingestion of soil and food items exceed 

TRVs for survival, growth, or reproduction of 
birds?

Measured contaminant 
concentrations in soil 

(95%_UCL) and modeled 
concentrations in food items 
using site-specific BSAFs.

Modeled dose from ingestion of soil and food 
items compared with literature-based TRVs.

Terrestrial Avian Receptors

Terrestrial herbivorous 
birds (S, G, R) Local Population Mourning Dove

Does the daily dose of contaminants received 
from ingestion of soil and food items exceed 

TRVs for survival, growth, or reproduction of 
birds?

Measured contaminant 
concentrations in soil 

(95%_UCL) and modeled 
concentrations in food items.

Modeled dose from ingestion of soil and food 
items compared with literature-based TRVs.

Terrestrial invertebrates  
(S, G, R)

Local 
Community

All soil invertebrates 
(e.g., earthworms)

Are contaminant concentrations in surface soil 
greater than screening levels for effects on 
survival, growth, or reproduction of soil 

invertebrates?

Surface-soil contaminant 
concentrations (95% UCL).

Compare surface-soil contaminant 
concentrations with literature-based soil 

screening levels for effects on soil invertebrates.

TERRESTRIAL RECEPTORS
Terrestrial Community Receptors

Terrestrial vegetation   
(Survival, Growth, 

Reproduction [S, G, R]) 

Local 
Community

All plants that obtain 
nutrients primarily 

from soil

Are contaminant concentrations in surface soil 
greater than screening levels for effects on 
survival, growth, or reproduction of plants?

Surface-soil contaminant 
concentrations (95% UCL).

Compare surface-soil contaminant 
concentrations with literature-based soil 

screening levels for effects on plants.

Table 3-1. Assessment Endpoints, Representative Species, Risk Questions, and Measures Considered for the Baseline Ecological Risk Assessment (BERA) for 
Eighteenmile Creek OU2, Lockport, New York.

Assessment Endpoint 
(Attribute)

Level of 
Organization

Representative 
Receptor BERA Risk Question BERA Measure BERA Analysis Approach



Table 3-1. Assessment Endpoints, Representative Species, Risk Questions, and Measures Considered for the Baseline Ecological Risk Assessment (BERA) for 
Eighteenmile Creek OU2, Lockport, New York.

Assessment Endpoint 
(Attribute)

Level of 
Organization

Representative 
Receptor BERA Risk Question BERA Measure BERA Analysis Approach

Fish (S, G, R) Local 
Community

Species present in 
habitat

Is surface water from OU2 toxic to fish?  Surface-water bioassay with 
fathead minnow larvae.

Compare fathead minnow survival and growth 
in OU2 surface water with reference area 

surface water.

Compare surface-water contaminant 
concentrations with water quality criteria and 

standards.

Aquatic macrophytes       
(S, G, R)

Local 
Community

All freshwater aquatic 
plants

None. Recommendation from BERA Problem Formulation was to exclude this Assessment Endpoint from the BERA based on 
BERA Problem Formulation results (no surface water toxicity in surface water bioassays and no water quality criteria 

execcedances [except for aluminum, likely due to suspended solids in unfiltered samples]).

Are contaminant levels in fish collected from 
OU2 greater than fish tissue screening 

concentrations (TSCs)

Contaminant concentrations 
in individual forage fish and 

game fish collected from 
OU2.

Compare contaminant levels in individual fish 
from OU2 with TSCs for effects on fish.

Are contaminant concentrations in surface 
water greater than water quality criteria for 

protection of aquatic organisms?

Surface-water contaminant 
concentrations.

Compare surface-water contaminant 
concentrations with water quality criteria and 

standards.

Is sediment from OU2 toxic to laboratory-
reared benthic macroinvertebrates?

Sediment bioassays with 
Hyalella  and Chironomus

Compare organism survival and growth in OU2 
site samples with reference area sample and 

laboratory control sample.

AQUATIC RECEPTORS
Aquatic Community Receptors

Benthic 
macroinvertebrates          

(S, G, R)

Local 
Community

Benthic 
macroinvertebrates

Are contaminant concentrations in sediment 
greater than screening levels for adverse effects 

on benthos?

Sediment contaminant 
concentrations (95% UCL).

Compare sediment contaminant concentrations 
with literature-based sediment screening levels 

for effects on benthic macroinvertebrates.

Are contaminant concentrations in surface 
water greater than water quality criteria for 

protection of aquatic organisms?

Surface-water contaminant 
concentrations.

Terrestrial Reptiles

Terrestrial Reptiles         
(S, G, R) Local Population Garter snake

None.  Quantitative methods for evaluating the toxicity of contaminants to reptiles are poorly developed.  Recommendation 
from BERA Problem Formulation was to exclude this Assessment Endpoint from the BERA.  Risk estimates for wildlife are 

expected to be protective of reptiles, but this is an uncertainty.

Terrestrial carnivorous 
mammals (S, G, R) Local Population Weasel

Does the daily dose of contaminants received 
from ingestion of soil and food items exceed 

TRVs for survival, growth, or reproduction of 
mammals?

Measured contaminant 
concentrations in soil 

(95%_UCL) and modeled 
concentrations in food items.

Modeled dose from ingestion of soil and food 
items compared with literature-based TRVs.



Table 3-1. Assessment Endpoints, Representative Species, Risk Questions, and Measures Considered for the Baseline Ecological Risk Assessment (BERA) for 
Eighteenmile Creek OU2, Lockport, New York.

Assessment Endpoint 
(Attribute)

Level of 
Organization

Representative 
Receptor BERA Risk Question BERA Measure BERA Analysis Approach

Piscivorous birds             
(S, G, R) Local Population Heron

Does the daily dose of contaminants received 
from ingestion of sediment and food items 

exceed TRVs for survival, growth, or 
reproduction of birds?

Measured contaminant 
concentrations in sediment 
(95% UCL) and measured 
concentrations (maximum) 

in OU2 forage fish.

Modeled dose from ingestion of sediment and 
food items compared with literature-based 

TRVs.

Insectivorous birds          
(S, G, R) Local Population Swallow

Does the daily dose of contaminants received 
from ingestion of food items exceed TRVs for 

survival, growth, or reproduction of birds?

Measured contaminant 
concentrations in sediment 
(95% UCL) and modeled 

concentrations in food items 
using site-specific BSAFs.

Modeled dose from ingestion of food items 
compared with literature-based TRVs.

Piscivorous mammals      
(S, G, R) Local Population Mink

Does the daily dose of contaminants received 
from ingestion of sediment and food items 

exceed TRVs for survival, growth, or 
reproduction of mammals?

Measured contaminant 
concentrations in sediment 
(95% UCL) and measured 
concentrations (maximum) 

in OU2 forage fish.

Modeled dose from ingestion of sediment and 
food items compared with literature-based 

TRVs.

Insectivorous mammals  
(S, G, R) Local Population Little Brown Bat

Does the daily dose of contaminants received 
from ingestion of food items exceed TRVs for 
survival, growth, or reproduction of mammals?

Measured contaminant 
concentrations in sediment 
(95% UCL) and modeled 

concentrations in food items 
using site-specific BSAFs.

Modeled dose from ingestion of food items 
compared with literature-based TRVs.

Aquatic Avian Receptors

Herbivorous birds            
(S, G, R) Local Population Mallard

Does the daily dose of contaminants received 
from ingestion of sediment and food items 

exceed TRVs for survival, growth, or 
reproduction of birds?

Measured contaminant 
concentrations in sediment 
(95% UCL) and modeled 

concentrations in food items.

Modeled dose from ingestion of sediment and 
food items compared with literature-based 

TRVs.

Other aquatic organisms 
(S, G, R)

Local 
Community

Invertebrates and 
amphibians

None. Recommendation from BERA Problem Formulation was to exclude this Assessment Endpoint from the BERA based on 
BERA Problem Formulation results (no surface water toxicity in surface water bioassays and no water quality criteria 

execcedances [except for aluminum, likely due to suspended solids in unfiltered samples]).

Aquatic Mammalian Receptors

Herbivorous mammals    
(S, G, R) Local Population Muskrat

Does the daily dose of contaminants received 
from ingestion of sediment and food items 

exceed TRVs for survival, growth, or 
reproduction of mammals?

Measured contaminant 
concentrations in sediment 
(95% UCL) and modeled 

concentrations in food items.

Modeled dose from ingestion of sediment and 
food items compared with literature-based 

TRVs.



Table 3-1. Assessment Endpoints, Representative Species, Risk Questions, and Measures Considered for the Baseline Ecological Risk Assessment (BERA) for 
Eighteenmile Creek OU2, Lockport, New York.

Assessment Endpoint 
(Attribute)

Level of 
Organization

Representative 
Receptor BERA Risk Question BERA Measure BERA Analysis Approach

Key:
AE = Assessment Endpoint
BERA = Baseline Ecological Risk Assessment
BERA PF = Baseline Ecological Risk Assessment Problem Formulation
BSAF = Biota Soil (or Sediment) Accumulation Factor
EPA = Environmental Protection Agency
NYSDEC = New York State Department of Environmental Conservation
OU2 = Operational Unit 2 (Corridor Site)
(S, R, G) = Survival, growth, and reproduction
TRV = Toxicity Reference Value
95% UCL = 95 percent upper confidence limit on arithmetic average concentration

Aquatic Reptiles

Aquatic-Dependent 
Reptiles (S, G, R) Local Population Painted turtle

None.  Quantitative methods for evaluating the toxicity of contaminants to reptiles are poorly developed.  Recommendation 
from BERA Problem Formulation was to exclude this Assessment Endpoint from the BERA.  Risk estimates for wildlife are 

expected to be protective of reptiles, but this is an uncertainty.
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Value Sourcec, d FoEe HQf COC Rationaleg

Metals (mg/kg)
Aluminum 1160 J 15100 J 18MC-SS14-Z1 104 104/104  --  -- No toxicity expected for soil with pH > 5.5 (USEPA 2003a)  --  -- No MSC
Antimony 0.7 J 166 J UPSON-1 114 72/114 31.4 5 Efroymson et al. 1997a 27/114 6.3 Yes >SL
Arsenic 1 103 OU2-SS24 117 117/117 19.6 18 USEPA 2005b (Eco-SSL) 26/117 1.1 No < SL
Barium 8.7 J 3900 UPSON-2B 114 113/114 458 500 Efroymson et al. 1997a 13/114 0.9 No < SL
Beryllium 0.14 J 2.5 J 18MC-L03E-S05-Z1 104 102/104 0.52 10 Efroymson et al. 1997a 0/104 0.05 No < SL
Cadmium 0.05 J 37.9 FS-SS02-S-O 114 104/114 7.9 32 USEPA 2005e (Eco-SSL) 1/114 0.2 No < SL
Calcium 869 0 217000 18MC-SS09-Z1 104 104/104  --  --  --  --  -- No MSC
Chromium 2.6 J 505 UPSON-2B 117 117/117 59.6 75 Alloway 1990 13/117 0.8 No < SL
Cobalt 1.4 43.9 J UPSON-1 114 113/114 9.2 13 USEPA 2005f (Eco-SSL) 10/114 0.7 No < SL
Copper 6.6 51000 FS-SS02-S-O 117 117/117 1400 70 USEPA 2007a (Eco-SSL) 53/117 20 Yes >SL
Iron 7560 231000 FS-SS02-S-O 104 104/104  --  -- No toxicity expected for soil with pH 5 to 8 (USEPA 2003b)  --  -- No NUT
Lead 2.7 8600 FS-SP12-D02-S-O 121 121/121 1176 120 USEPA 2005g (Eco-SSL) 69/121 9.8 Yes >SL
Magnesium 122 114000 18MC-SS09-Z1 104 104/104   --  --  --  --  -- No MSC
Manganese 16.5 3310 UPSON-1B 114 114/114 762 220 USEPA 2007b (Eco-SSL) 82/114 3.5 Yes >SL
Mercury 0.006 J 21.5 UPSON-1B 114 109/114 2.3 0.3 Alloway 1990 40/114 7.8 Yes >SL
Nickel 3.8 909 J 18MC-L18-S06-Z1 114 114/114 68 38 USEPA 2007c (Eco-SSL) 23/114 1.8 Yes >SL
Potassium 103 2810 18MC-L04W-S05-Z2 104 104/104  --  --  --  --  -- No MSC
Selenium 0.64 11.5 18MC-SS01-Z1 104 42/104 1.6 0.52 USEPA 2007d (Eco-SSL) 41/104 3.1 Yes >SL
Silver 0.11 80.6 UPSON-1 114 64/114 4.6 560 USEPA 2006 (Eco-SSL) 0/114 0.008 No < SL
Sodium 49.8 1010 18MC-SS14-Z1 104 96/104  --  --  --  --  -- No MSC
Thallium 0.14 J 32.7 FS-SS02-S-O 114 17/114 2.7 1 Alloway 1990 13/114 2.7 Yes >SL
Vanadium 3.5 103 FS-SS01-S-O 114 114/114 17 50 Alloway 1990 1/114 0.3 No < SL
Zinc 10.3 J 21900 FS-SS02-S-O 117 117/117 2508 160 USEPA 2007e (Eco-SSL) 60/117 16 Yes >SL
Total PCBs (mg/kg)
Aroclor Sum (ND = 0) 0.0078 390 OU2-SS09-Z2 134 71/134 5.4 40 Efroymson et al. 1997a 2/134 0.14 No < SL
Aroclor Sum (ND = 0.5DL) 0.03625 399.75 OU2-SS09-Z1 134 123/134 6.5 40 Efroymson et al. 1997a 3/134 0.16 No < SL
Pesticides (mg/kg)
DDT, Total 0.0034 6.739 J OU2-SS09-Z2 55 41/55 0.184 7.1 USEPA 2007f, MATC for plant growth 0/55 0.03 No < SL
Aldrin 0.0012 J 0.0096 J 18MC-L09-S04-Z1 55 8/55 0.0012 0.0033 USEPA Region 5 soil ESL (2003), plant exposure 4/55 0.4 No < SL
alpha-BHC 0.0013 J 0.0093 J 18MC-SS05-Z1 55 10/55 0.0020  -- No plant-specific soil screening level available  --  -- Yes No SL
Endosulfan I 0.0013 J 0.016 J 18MC-L07-S05-Z1 54 8/54 0.0041  -- No plant-specific soil screening level available  --  -- Yes No SL
beta-BHC 0.00078 J 0.054 J 18MC-L07-S05-Z1 55 3/55 0.0064 0.0040 USEPA Region 5 soil ESL (2003), plant exposure 2/55 1.6 Yes >SL
Endosulfan II 0.0012 J 0.036 J 18MC-L09-S04-Z1 55 9/55 0.0031  -- No plant-specific soil screening level available  --  -- Yes No SL
delta-BHC 0.00048 J 0.0085 J 18MC-SS01-Z1 55 9/55 0.0013  -- No plant-specific soil screening level available  --  -- Yes No SL
Dieldrin 0.004 J 0.45 18MC-L16W-S04-Z1 55 12/55 0.0171 7.1 USEPA 2005j, MATC for plant growth 0/55 0.1 No < SL
Endosulfan sulfate 0.0021 J 0.025 FS-SS09-S-O 55 3/55 0.0020  -- No plant-specific soil screening level available  --  -- Yes No SL
Endrin 0.0018 J 0.2 J OU2-SS09-Z2 55 8/55 0.0065 0.0034 LANL 2012 as cited in NPS 2014 7/55 1.9 Yes >SL
Endrin aldehyde 0.0083 J 0.097 J 18MC-SS08-Z1 55 4/55 0.0045 0.0034 LANL 2012 as cited in NPS 2014 for endrin 4/55 1.3 Yes >SL
Endrin ketone 0.0031 J 0.017 J FS-SP12-D02-S-O 55 8/55 0.0021 0.0034 LANL 2012 as cited in NPS 2014 for endrin 7/55 0.6 No < SL
gamma-BHC (lindane) 0.00058 J 0.011 J 18MC-L07-S05-Z1 55 8/55 0.0012 0.005 USEPA Region 5 ESL (2003), plant exposure 1/55 0.2 No < SL
Methoxychlor 0.004 J 0.4 J 18MC-L09-S04-Z1 55 14/55 0.036  -- No plant-specific soil screening level available  --  -- Yes No SL
alpha-Chlordane 0.00088 J 0.018 18MC-L02E-S04-Z1 55 5/55 0.00182 0.224 USEPA Region 5 soil ESL (2003) for chlordane, plant exposure 0/55 0.1 No < SL
gamma-Chlordane 0.0068 J 0.1 J 18MC-L07-S05-Z1 55 4/55 0.00658 0.224 USEPA Region 5 soil ESL (2003) for chlordane, plant exposure 0/55 0.4 No < SL
Dioxins (ng/kg)
2,3,7,8-TCDD TEQ (ND=0) 10.59 10.59 OU2-SS09-Z1 1 1/1 Max.  -- No plant-specific soil screening level available  --  -- Yes No SL

Table 4-1  Soil Phytotoxicity Screening Levels and Results, Baseline Ecological Risk Assessment, Eighteenmile Creek Operable Unit 2, Lockport, New York.

Analytea Number of 
Samples FoD

Soil  Phytotoxicity Screening Level, Source, and Screening ResultMinimum 
Detected 

Value

Maximum 
Detected 

Value

Location of 
Maximum

BERA 
EPCb
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Value Sourcec, d FoEe HQf COC Rationaleg

Table 4-1  Soil Phytotoxicity Screening Levels and Results, Baseline Ecological Risk Assessment, Eighteenmile Creek Operable Unit 2, Lockport, New York.

Analytea Number of 
Samples FoD

Soil  Phytotoxicity Screening Level, Source, and Screening ResultMinimum 
Detected 

Value

Maximum 
Detected 

Value

Location of 
Maximum

BERA 
EPCb

PAHs (mg/kg)
HPAH Sum (ND = 0) 0.042 924 FS-SS06-S-O 67 63/67 45.1 18 LANL 2012 as cited in NPS 2014 for benzo(a)anthracene 10/67 2.5 Yes >SL
HPAH Sum  (ND = 0.5DL) 0.395 942 FS-SS06-S-O 67 61/67 56.9 18 LANL 2012 as cited in NPS 2014 for benzo(a)anthracene 15/67 3.2 Yes >SL
LPAH Sum (ND = 0) 0.015 435 J FS-SS06-S-O 67 61/67 14.6 0.25 LANL 2012 as cited in NPS 2014 for acenaphthene 35/67 58 Yes >SL
LPAH Sum  (ND = 0.5DL) 0.295 435 FS-SS06-S-O 67 61/67 29.4 0.25 LANL 2012 as cited in NPS 2014 for acenaphthene 51/67 117 Yes >SL
Other SVOCs (mg/kg)
Acetophenone 0.011 J 0.022 J 18MC-SS12-Z1 57 3/57  --  -- No plant-specific soil screening level available  --  -- Yes No SL
Biphenyl (diphenyl) 0.014 J 0.39 J 18MC-L09-S04-Z1 58 5/58  -- 60 Efroymson et al. 1997a 0/58 0.01 No < SL
Bis(2-ethylhexyl) phthalate 0.026 J 50 FS-SS06-S-O 39 4/39 1.025  -- No plant-specific soil screening level available  --  -- Yes No SL
Butyl benzyl phthalate 0.064 J 36 FS-SS06-S-O 74 22/74  --  -- No plant-specific soil screening level available  --  -- Yes No SL
Carbazole 0.009 J 33 J FS-SS06-S-O 57 29/57 0.419 0.25 LANL 2012 as cited in NPS 2014 for acenaphthene 7/57 1.7 Yes >SL
Dibenzofuran 0.012 J 26 J FS-SS06-S-O 57 22/57 0.467 0.25 LANL 2012 as cited in NPS 2014 for acenaphthene 4/57 1.9 Yes >SL
Di-n-butyl phthalate 0.01 J 2.2 J FS-SS01-S-O 57 13/57 0.327 200 Efroymson et al. 1997a 0/57 0.002 No < SL
Di-n-octyl phthalate 0.008 J 15 FS-SS05-S-O 57 15/57 0.374  -- No plant-specific soil screening level available  --  -- Yes No SL

Notes: Key:
 -- (double dash) = not available
BERA = baseline ecological risk assessment
COC = contaminant of concern
DL = detection limit
Eco-SSL = Ecological Soil Screening Level

c = See Section 3. EPC = exposure point concentration
d = Background soil concentrations were not used to help select COPCs for soil. ESL = Ecological Screening Level
e = (Number of detected results > screening level) / (number of samples). FoD = frequency of detection
f = Hazard quotient  = (BERA EPC) / (screening level) FoE = frequency of exceedance
g = Rational codes: HPAH = high molecular weight PAHs
          MSC = Major soil constituent (of low toxicity [USEPA 2003b]) HQ = hazard quotient
          NUT = Major nutrient element LANL = Los Alamos National Laboratory
          > SL = Greater than or equal to screening level LPAHs = low molecular weight PAHs
          < SL = Less than screening level ND =  not detected
          No SL = No screening level MATC = maximum acceptable toxicant concentration

mg/kg = milligrams per kilogram
NPS = National Park Service 
PAHs = polycyclic aromatic hydrocarbons
PCBs = polychlorinated biphenyls
TCDD TEQ =  Tetrachlorodibenzo-p-dioxin toxic equivalent
UCL = upper confidence limit
USEPA = United States Environmental Protection Agency
gray shading = exceeds screening level

a = Analytes detected in surface soil in recent OU2 site investigations are listed if frequency of 
detection was > 5%.   Frequency of detection was considered only when a minimum of 20 
samples were collected.
b = 95% UCL (ProUCL recommendation) or maximum concentration (if number of samples was 
limited (e.g., 1  for 2,3,7,8 TCDD).
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Value Sourcec, d FoEe HQf COC Rationaleg

Metals (mg/kg)
Aluminum 1160 J 15100 J 18MC-SS14-Z1 104 104/104  --  -- No toxicity expected for soil with pH > 5.5 (USEPA 2003a)  --  -- No MSC
Antimony 0.7 J 166 J UPSON-1 114 72/114 31.4 78 USEPA 2005i (Eco-SSL) 4/114 0.4 No < SL
Arsenic 1.0 103 OU2-SS24 117 117/117 19.6 60 Efroymson et al. 1997b (earthworm) 3/117 0.3 No < SL
Barium 8.7 J 3900 UPSON-2B 114 113/114 458 330 USEPA 2005c (Eco-SSL) 18/114 1.4 Yes >SL
Beryllium 0.14 J 2.5 J 18MC-L03E-S05-Z1 104 102/104 0.52 40 USEPA 2005d (Eco-SSL) 0/104 0.01 No < SL
Cadmium 0.050 J 37.9 FS-SS02-S-O 114 104/114 7.9 140 USEPA 2005e (Eco-SSL) 0/114 0.06 No < SL
Calcium 869 0 217000 18MC-SS09-Z1 104 104/104  --  --  --  --  -- No MSC
Chromium 2.6 J 505 UPSON-2B 117 117/117 59.6 57 USEPA 2008 (MATC) 15/117 1.0 No < SL
Cobalt 1.4 43.9 J UPSON-1 114 113/114 9.2 1000 Efroymson et al. 1997b (soil microbe) 0/114 0.01 No < SL
Copper 6.6 J 51000 FS-SS02-S-O 117 117/117 1400 80 USEPA 2007a (Eco-SSL) 51/117 18 Yes >SL
Iron 7560 231000 FS-SS02-S-O 104 104/104  --  -- No toxicity expected for soil with pH 5 to 8 (USEPA 2003b)  --  -- No NUT
Lead 2.7 8600 FS-SP12-D02-S-O 121 121/121 1176 1700 USEPA 2005g (Eco-SSL) 16/121 0.7 No < SL
Magnesium 122 114000 18MC-SS09-Z1 104 104/104   --  --  --  --  -- No MSC
Manganese 16.5 3310 UPSON-1B 114 114/114 762 450 USEPA 2007b (Eco-SSL) 51/114 1.7 Yes >SL
Mercury 0.006 J 21.5 UPSON-1B 114 109/114 2.3 0.1 Efroymson et al. 1997b (earthworm) 61/114 23 Yes >SL
Nickel 3.8 909 J 18MC-L18-S06-Z1 114 114/114 68 280 USEPA 2007c (Eco-SSL) 4/114 0.2 No < SL
Potassium 103 2810 18MC-L04W-S05-Z2 104 104/104  --  --  --  --  -- No MSC
Selenium 0.64 11.5 18MC-SS01-Z1 104 42/104 1.6 4.1 USEPA 2007d (Eco-SSL) 10/104 0.4 No < SL
Silver 0.11 80.6 UPSON-1 114 64/114 4.6 50 Efroymson et al. 1997b (soil microbe) 3/114 0.09 No < SL
Sodium 49.8 1010 18MC-SS14-Z1 104 96/104  --  --  --  --  -- No MSC
Thallium 0.14 J 32.7 FS-SS02-S-O 114 17/114 2.7  -- No soil invertebrate-specific screening value available  --  -- Yes No SL
Vanadium 3.5 103 FS-SS01-S-O 114 114/114 17 20 Efroymson et al. 1997b (soil microbe) 21/114 0.9 No < SL
Zinc 10.3 J 21900 FS-SS02-S-O 117 117/117 2508 120 USEPA 2007e (Eco-SSL) 66/117 21 Yes >SL
Total PCBs (mg/kg)
Aroclor Sum (ND = 0) 0.0078 390 OU2-SS09-Z2 134 71/134 5.4  -- No soil invertebrate-specific screening value available  --  -- Yes No SL
Aroclor Sum (ND = 0.5DL) 0.03625 400 OU2-SS09-Z1 134 71/134 6.5  -- No soil invertebrate-specific screening value available  --  -- Yes No SL
Pesticides (mg/kg)
DDT, Total 0.0034 6.7 J OU2-SS09-Z2 55 41/55 0.184  -- No soil invertebrate-specific screening value available  --  -- Yes No SL
Aldrin 0.0012 J 0.0096 J 18MC-L09-S04-Z1 55 8/55 0.0012  -- No soil invertebrate-specific screening value available  --  -- Yes No SL
alpha-BHC 0.0013 J 0.0093 J 18MC-SS05-Z1 55 10/55 0.0020  -- No soil invertebrate-specific screening value available  --  -- Yes No SL
Endosulfan I 0.0013 J 0.016 J 18MC-L07-S05-Z1 54 8/54 0.0041  -- No soil invertebrate-specific screening value available  --  -- Yes No SL
beta-BHC 0.00078 J 0.054 J 18MC-L07-S05-Z1 55 3/55 0.0064  -- No soil invertebrate-specific screening value available  --  -- Yes No SL
Endosulfan II 0.0012 J 0.036 J 18MC-L09-S04-Z1 55 9/55 0.0031  -- No soil invertebrate-specific screening value available  --  -- Yes No SL
delta-BHC 0.00048 J 0.0085 J 18MC-SS01-Z1 55 9/55 0.0013  -- No soil invertebrate-specific screening value available  --  -- Yes No SL
Dieldrin 0.004 J 0.45 18MC-L16W-S04-Z1 55 12/55 0.0171  -- No soil invertebrate-specific screening value available  --  -- Yes No SL
Endosulfan sulfate 0.0021 J 0.025 FS-SS09-S-O 55 3/55 0.0020  -- No soil invertebrate-specific screening value available  --  -- Yes No SL
Endrin 0.0018 J 0.20 J OU2-SS09-Z2 55 8/55 0.0065  -- No soil invertebrate-specific screening value available  --  -- Yes No SL
Endrin aldehyde 0.0083 J 0.097 J 18MC-SS08-Z1 55 4/55 0.0045  -- No soil invertebrate-specific screening value available  --  -- Yes No SL
Endrin ketone 0.0031 J 0.017 J FS-SP12-D02-S-O 55 8/55 0.0021  -- No soil invertebrate-specific screening value available  --  -- Yes No SL
gamma-BHC (lindane) 0.00058 J 0.011 J 18MC-L07-S05-Z1 55 8/55 0.0012  -- No soil invertebrate-specific screening value available  --  -- Yes No SL
Methoxychlor 0.0040 J 0.40 J 18MC-L09-S04-Z1 55 14/55 0.036  -- No soil invertebrate-specific screening value available  --  -- Yes No SL
alpha-Chlordane 0.00088 J 0.018 18MC-L02E-S04-Z1 55 5/55 0.00182  -- No soil invertebrate-specific screening value available  --  -- Yes No SL
gamma-Chlordane 0.0068 J 0.10 J 18MC-L07-S05-Z1 55 4/55 0.00658  -- No soil invertebrate-specific screening value available  --  -- Yes No SL

Table 4-2  Soil Fauna Screening Levels and Results, Baseline Ecological Risk Assessment, Eighteenmile Creek Operable Unit 2, Lockport, New York.

Analytea
Minimum 
Detected 

Value
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Location of 
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Number of 
Samples FoD

Soil  Fauna Screening Level, Source, and Screening ResultBERA 
EPCb
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Table 4-2  Soil Fauna Screening Levels and Results, Baseline Ecological Risk Assessment, Eighteenmile Creek Operable Unit 2, Lockport, New York.

Analytea
Minimum 
Detected 

Value

Maximum 
Detected 

Value

Location of 
Maximum

Number of 
Samples FoD

Soil  Fauna Screening Level, Source, and Screening ResultBERA 
EPCb

Dioxins (ng/kg)  
(ND=0) 10.59 10.59 OU2-SS09-Z1 1 1/1 Max.  -- No soil invertebrate-specific screening value available  --  -- Yes No SL
PAHs (mg/kg)
HPAH Sum (ND = 0) 0.042 924 FS-SS06-S-O 67 63/67 45.1 18 USEPA 2007g (Eco-SSL) 10/67 2.5 Yes >SL
HPAH Sum  (ND = 0.5DL) 0.395 942 FS-SS06-S-O 67 61/67 56.9 18 USEPA 2007g (Eco-SSL) 15/67 3.2 Yes >SL
LPAH Sum (ND = 0) 0.015 435 J FS-SS06-S-O 67 61/67 14.6 29 USEPA 2007g (Eco-SSL) 3/67 0.5 No < SL
LPAH Sum  (ND = 0.5DL) 0.295 435 FS-SS06-S-O 67 61/67 29.4 29 USEPA 2007g (Eco-SSL) 9/67 1.0 No < SL
Other SVOCs (mg/kg)
Acetophenone 0.011 J 0.022 J 18MC-SS12-Z1 57 3/57  --  -- No soil invertebrate-specific screening value available  --  -- Yes No SL
Biphenyl (diphenyl) 0.014 J 0.39 J 18MC-L09-S04-Z1 58 4/58  -- 60 Efroymson et al. 1997a for plants 0/58 0.01 No < SL
Bis(2-ethylhexyl) phthalate 0.026 J 50 FS-SS06-S-O 39 22/39 1.025  -- No soil invertebrate-specific screening value available  --  -- Yes No SL
Butyl benzyl phthalate 0.064 J 36 FS-SS06-S-O 74 5/74  --  -- No soil invertebrate-specific screening value available  --  -- Yes No SL
Carbazole 0.009 J 33 J FS-SS06-S-O 57 29/57 0.419 29 USEPA 2007f (Eco-SSL) for LPAHs 1/57 0.01 No < SL
Dibenzofuran 0.012 J 26 J FS-SS06-S-O 57 22/57 0.467 29 USEPA 2007f (Eco-SSL) for LPAHs 0/57 0.9 No < SL
Di-n-butyl phthalate 0.010 J 2.2 J FS-SS01-S-O 57 13/57 0.327  -- No soil invertebrate-specific screening value available  --  -- Yes No SL
Di-n-octyl phthalate 0.008 J 15 FS-SS05-S-O 57 15/57 0.374  -- No soil invertebrate-specific screening value available  --  -- Yes No SL

Notes: Key:
 -- (double dash) = not available
BERA = baseline ecological risk assessment
COC = contaminant of concern
DL = detection limit
EPC = exposure point concentration

c = See Section 3. Eco-SSL = Ecological Soil Screening Level
d = Background soil concentrations were not used to help select COPCs for soil. ESL = Ecological Screening Level
e = Number of detected results > screening level over number of samples. FoD = frequency of detection
f = Hazard quotient  = (BERA EPC) / (screening level) FoE = frequency of exceedance
g = Rational codes: HPAH = high molecular weight PAHs
          MSC = Major soil constituent (of low toxicity [USEPA 2003b]) HQ = hazard quotient
          NUT = Major nutrient element LANL = Los Alamos National Laboratory
          > SL = Greater than or equal to screening level LPAHs = low molecular weight PAHs
          < SL = Less than screening level ND =  not detected
          No SL = No screening level MATC = maximum acceptable toxicant concentration

mg/kg = milligrams per kilogram
NPS = National Park Service 
PAHs = polycyclic aromatic hydrocarbons
PCBs= polychlorinated biphenyls
TCDD TEQ =  Tetrachlorodibenzo-p-dioxin toxic equivalent
UCL = upper confidence limit
USEPA = United States Environmental Protection Agency
gray shading = exceeds screening level

a = Analytes detected in surface soil in recent OU2 site investigations are listed if frequency 
of detection was > 5%.  Frequency of detection was considered only when a minimum of 20 
samples were collected.
b = 95% UCL (ProUCL recommendation) or maximum concentration (if number of samples 
was limited (e.g., 1  for 2,3,7,8 TCDD).
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Metals (mg/kg)
Aluminum 1160 J 15100 J 18MC-SS14-Z1 104 104/104  --  -- No toxicity expected for soil with pH > 5.5 (USEPA 2003a)  --  -- No MSC
Antimony 0.7 J 166 J UPSON-1 114 72/114 31.4  -- No DEC value  --  -- Yes No SL
Arsenic 1.0 103 OU2-SS24 117 117/117 19.6 13 DEC Table 375-6.8b Ecological Receptors (soil background) 40/117 1.5 Yes >SL
Barium 8.7 J 3900 UPSON-2B 114 113/114 458 433 DEC Table 375-6.8b Ecological Receptors 14/114 1.1 Yes >SL
Beryllium 0.14 J 2.5 J 18MC-L03E-S05-Z1 104 102/104 0.52 10 DEC Table 375-6.8b Ecological Receptors 0/104 0.05 No < SL
Cadmium 0.05 J 37.9 FS-SS02-S-O 114 104/114 7.9 4 DEC Table 375-6.8b Ecological Receptors 16/114 2.0 Yes >SL
Calcium 869 0 217000 18MC-SS09-Z1 104 104/104  --  --  --  --  -- No MSC
Chromium 2.6 J 505 UPSON-2B 117 117/117 59.6 41 DEC Table 375-6.8b Ecological Receptors 24/117 1.5 Yes >SL
Cobalt 1.4 43.9 J UPSON-1 114 113/114 9.2  -- No DEC value  --  -- Yes No SL
Copper 6.6 J 51000 FS-SS02-S-O 117 117/117 1400 50 DEC Table 375-6.8b Ecological Receptors 58/117 28 Yes >SL
Iron 7560 231000 FS-SS02-S-O 104 104/104  --  -- No toxicity expected for soil with pH 5 to 8 (USEPA 2003b)  --  -- No NUT
Lead 2.7 8600 FS-SP12-D02-S-O 121 121/121 1176 63 DEC Table 375-6.8b Ecological Receptors (soil background) 77/121 19 Yes >SL
Magnesium 122 114000 18MC-SS09-Z1 104 104/104   --  --  --  --  -- No MSC
Manganese 16.5 3310 UPSON-1B 114 114/114 762 1600 DEC Table 375-6.8b Ecological Receptors (soil background) 9/114 0.5 No < SL
Mercury 0.006 J 21.5 UPSON-1B 114 109/114 2.3 0.18 DEC Table 375-6.8b Ecological Receptors (soil background) 49/114 13 Yes >SL
Nickel 3.8 909 J 18MC-L18-S06-Z1 114 114/114 68 30 DEC Table 375-6.8b Ecological Receptors 32/114 2.3 Yes >SL
Potassium 103 2810 18MC-L04W-S05-Z2 104 104/104  --  --  --  --  -- No MSC
Selenium 0.64 11.5 18MC-SS01-Z1 104 42/104 1.6 3.9 DEC Table 375-6.8b Ecological Receptors (soil background) 11/104 0.4 No < SL
Silver 0.11 80.6 UPSON-1 114 64/114 4.6 2 DEC Table 375-6.8b Ecological Receptors 14/114 2.3 Yes >SL
Sodium 49.8 1010 18MC-SS14-Z1 104 96/104  --  --  --  --  -- No MSC
Thallium 0.14 J 32.7 FS-SS02-S-O 114 17/114 2.7  -- No DEC value  --  -- Yes No SL
Vanadium 3.5 103 FS-SS01-S-O 114 114/114 17  -- No DEC value  --  -- Yes No SL
Zinc 10.3 J 21900 FS-SS02-S-O 117 117/117 2508 109 DEC Table 375-6.8b Ecological Receptors (soil background) 66/117 23 Yes >SL
Total PCBs (mg/kg)
Aroclor Sum (ND = 0) 0.0078 390 OU2-SS09-Z2 134 71/134 5.4 1 DEC Table 375-6.8b Ecological Receptors 11/134 5.4 Yes >SL
Aroclor Sum (ND = 0.5DL) 0.03625 400 OU2-SS09-Z1 134 71/134 6.5 1 DEC Table 375-6.8b Ecological Receptors 17/134 6.5 Yes >SL
Pesticides (mg/kg)
DDT, Total 0.0034 6.7 J OU2-SS09-Z2 55 41/55 0.184 0.0033 DEC Table 375-6.8b Ecological Receptors (CRQL) 30/55 56 Yes >SL
Aldrin 0.0012 J 0.0096 J 18MC-L09-S04-Z1 55 8/55 0.0012 0.14 DEC Table 375-6.8b Ecological Receptors 0/55 0.01 No < SL
alpha-BHC 0.0013 J 0.0093 J 18MC-SS05-Z1 55 10/55 0.0020 0.04 DEC Table 375-6.8b Ecological Receptors (mixed isomers) 0/55 0.05 No < SL
Endosulfan I 0.0013 J 0.016 J 18MC-L07-S05-Z1 54 8/54 0.0041  -- No DEC value  --  -- Yes No SL
beta-BHC 0.00078 J 0.054 J 18MC-L07-S05-Z1 55 3/55 0.0064 0.6 DEC Table 375-6.8b Ecological Receptors 0/55 0.1 No < SL
Endosulfan II 0.0012 J 0.036 J 18MC-L09-S04-Z1 55 9/55 0.0031  -- No DEC value  --  -- Yes No SL
delta-BHC 0.00048 J 0.0085 J 18MC-SS01-Z1 55 9/55 0.0013 0.04 DEC Table 375-6.8b Ecological Receptors (mixed isomers) 0/55 0.03 No < SL
Dieldrin 0.004 J 0.45 18MC-L16W-S04-Z1 55 12/55 0.0171 0.006 DEC Table 375-6.8b Ecological Receptors 10/55 2.8 Yes >SL
Endosulfan sulfate 0.0021 J 0.025 FS-SS09-S-O 55 3/55 0.0020  -- No DEC value  --  -- Yes No SL
Endrin 0.0018 J 0.20 J OU2-SS09-Z2 55 8/55 0.0065 0.014 DEC Table 375-6.8b Ecological Receptors 3/55 0.5 No < SL
Endrin aldehyde 0.0083 J 0.097 J 18MC-SS08-Z1 55 4/55 0.0045  -- No DEC value  --  -- Yes No SL
Endrin ketone 0.0031 J 0.017 J FS-SP12-D02-S-O 55 8/55 0.0021  -- No DEC value  --  -- Yes No SL
gamma-BHC (lindane) 0.00058 J 0.011 J 18MC-L07-S05-Z1 55 8/55 0.0012 6 DEC Table 375-6.8b Ecological Receptors 0/55 0.002 No < SL
Methoxychlor 0.0040 J 0.40 J 18MC-L09-S04-Z1 55 14/55 0.036  -- No DEC value  --  -- Yes No SL
alpha-Chlordane 0.00088 J 0.018 18MC-L02E-S04-Z1 55 5/55 0.00182 1.3 DEC Table 375-6.8b Ecological Receptors 0/55 0.01 No < SL
gamma-Chlordane 0.0068 J 0.10 J 18MC-L07-S05-Z1 55 4/55 0.00658  -- No DEC value  --  -- Yes No SL

Table 4-3  NYSDEC Ecological Soil Screening Levels and Result, BERA, Eighteenmile Creek Operable Unit 2, Lockport, New York.
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Table 4-3  NYSDEC Ecological Soil Screening Levels and Result, BERA, Eighteenmile Creek Operable Unit 2, Lockport, New York.

Analytea
Minimum 
Detected 

Value

Maximum 
Detected 

Value

Location of 
Maximum

Number of 
Samples FoD

Soil  Fauna Screening Level, Source, and Screening ResultBERA 
EPCb

Dioxins (ng/kg)
2,3,7,8-TCDD TEQ 10.59 10.59 OU2-SS09-Z1 1 1/1 Max.  -- No DEC value  --  -- Yes No SL
PAHs (mg/kg)
HPAH Sum (ND = 0) 0.042 924 FS-SS06-S-O 67 63/67 45.1 2.6 DEC Table 375-6.8b Ecological Receptors (for benzo(a)pyrene) 31/67 17 Yes >SL
HPAH Sum  (ND = 0.5DL) 0.395 942 FS-SS06-S-O 67 61/67 56.9 2.6 DEC Table 375-6.8b Ecological Receptors (for benzo(a)pyrene) 39/67 22 Yes >SL
LPAH Sum (ND = 0) 0.015 435 J FS-SS06-S-O 67 61/67 14.6 20 DEC Table 375-6.8b Ecological Receptors (for acenaphthene) 3/67 0.7 No < SL
LPAH Sum  (ND = 0.5DL) 0.295 435 FS-SS06-S-O 67 61/67 29.4 20 DEC Table 375-6.8b Ecological Receptors (for acenaphthene) 12/67 1.5 No < SL
Other SVOCs (mg/kg)
Acetophenone 0.011 J 0.022 J 18MC-SS12-Z1 57 3/57  --  -- No DEC value  --  -- Yes No SL
Biphenyl (diphenyl) 0.014 J 0.39 J 18MC-L09-S04-Z1 58 4/58  --  -- No DEC value  --  -- Yes No SL
Bis(2-ethylhexyl) phthalate 0.026 J 50 FS-SS06-S-O 39 22/39 1.025  -- No DEC value  --  -- Yes No SL
Butyl benzyl phthalate 0.064 J 36 FS-SS06-S-O 74 5/74  --  -- No DEC value  --  -- Yes No SL
Carbazole 0.009 J 33 J FS-SS06-S-O 57 29/57 0.419  -- No DEC value  --  -- Yes No SL
Dibenzofuran 0.012 J 26 J FS-SS06-S-O 57 22/57 0.467  -- No DEC value  --  -- Yes No SL
Di-n-butyl phthalate 0.010 J 2.2 J FS-SS01-S-O 57 13/57 0.327  -- No DEC value  --  -- Yes No SL
Di-n-octyl phthalate 0.008 J 15 FS-SS05-S-O 57 15/57 0.374  -- No DEC value  --  -- Yes No SL

Notes: Key:
 -- (double dash) = not available
BERA = baseline ecological risk assessment
CRQL = contract required quantitation limit
DEC = Department of Environmental Conservation (New York State)
DL = detection limit

c = See Section 3. Eco-SSL = Ecological Soil Screening Level
d = Background soil concentrations were not used to help select COPCs for soil. EPC = exposure point concentration
e = Number of detected results > screening level over number of samples. ESL = Ecological Screening Level
f = Hazard quotient  = (BERA EPC) / (screening level) FoD = frequency of detection
g = Rational codes: FoE = frequency of exceedance
          MSC = Major soil constituent (of low toxicity [USEPA 2003b]) HPAH = high molecular weight PAHs
          NUT = Major nutrient element HQ = hazard quotient
          > SL = Greater than or equal to screening level LANL = Los Alamos National Laboratory
          < SL = Less than screening level LPAHs = low molecular weight PAHs

ND =  not detected
MATC = maximum acceptable toxicant concentration
mg/kg = milligrams per kilogram
NPS = National Park Service 
PAHs = polycyclic aromatic hydrocarbons
PCBs= polychlorinated biphenyls
TCDD TEQ =  Tetrachlorodibenzo-p-dioxin toxic equivalent
UCL = upper confidence limit
USEPA = United States Environmental Protection Agency
gray shading = exceeds screening level

a = Analytes detected in surface soil in recent OU2 site investigations are listed if frequency of 
detection was > 5%.  Frequency of detection was considered only when a minimum of 20 
samples were collected.
b = 95% UCL (ProUCL recommendation) or maximum concentration (if number of samples 
was limited (e.g., 1  for 2,3,7,8 TCDD).
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Metals (mg/kg)
Aluminum 1690 10600 OU2-SED09 11  11/11 8778 25,500 Buchman 2008 (ARCS Hyalella TEL) 0/11 0.3 No < SL
Antimony 0.69 18.9 OU2-SED07 11  8/11 5.39 2 Long and Morgan 1991 (Marine ER-L) 5/11 2.7 Yes >SL
Arsenic 1.2 J 51 SED-29B 91 91/91 7.19 10 NYSDEC 2014 (TEC from McDonald et al. 2000) 13/91 0.7 No < SL
Barium 19.7 287 OU2-SED08 11  11/11 125  --  --  --  -- Yes no SL
Beryllium 0.17 0.68 J 18MC-AS-S01-Z1 11  11/11 0.50  --  --  --  -- Yes no SL
Cadmium 0.59 2.2 OU2-SED08 11  10/11 1.57 1 NYSDEC 2014 (TEC from McDonald et al. 2000) 7/11 1.6 Yes >SL
Chromium 2.8 146 J 18MC-L05W-S03-Z1 91 91/91 33.6 43 NYSDEC 2014 (TEC from McDonald et al. 2000) 15/91 0.8 No < SL
Cobalt 2.5 9.9 OU2-SED09 11  11/11 7.5 50 MacDonald et al 1999 (Criterion, Ontario) 0/11 0.2 No < SL
Copper 16 J 7900 SED-29B 91 91/91 476 32 NYSDEC 2014 (TEC from McDonald et al. 2000) 83/91 15 Yes >SL
Iron 9600 26800 OU2-SED09 11  11/11 22,324 20,000 Persaud et al. 1993 (LEL) 5/11 1.1 Yes >SL
Lead 11 J 25400 SED-7 95 95/95 802 36 NYSDEC 2014 (TEC from McDonald et al. 2000) 93/95 22 Yes >SL
Manganese 290 1590 J 18MC-AS-S01-Z1 11  11/11 673 460 Persaud et al. 1993 (LEL) 4/11 1.5 Yes >SL
Mercury 0.11 6.2 OU2-SED07 13  13/13 1.6 0.2 NYSDEC 2014 (TEC from McDonald et al. 2000) 11/13 8.2 Yes >SL
Nickel 8.9 38 J OU2-SED03 11  11/11 31 23 NYSDEC 2014 (TEC from McDonald et al. 2000) 6/11 1.4 Yes >SL
Selenium 0.37 J 1.5 FS-EMC01-SED-O 11  5/11 0.87 5 MacDonald et al 1999 (Criterion, B.C.) 0/11 0.2 No < SL
Silver 0.23 J 2.4 J OU2-SED03 11  10/11 1.4 1 NYSDEC 2014 (Marine ER-L from Long & Morgan 1991) 6/11 1.4 Yes >SL
Thallium 0.15 J 3.3 FS-EMC01-SED-O 11  8/11 0.48  --  --  --  -- Yes no SL
Vanadium 6 18.7 OU2-SED09 11  11/11 16.7  --  --  --  -- Yes no SL
Zinc 37 23600 SED-29B 91 91/91 963 120 NYSDEC 2014 (TEC from McDonald et al. 2000) 81/91 8.0 Yes >SL
Total PCBs (mg/kg)
Aroclor Sum (ND = 0) 0.006 390 SED-34B 97 86/97 17.3 0.10 NYSDEC 2014 (DOW TOGS 5.1.9) 69/97 173 Yes >SL
Aroclor Sum (ND = 0.5DL) 0.06 1315 SED-34B 97 86/97 35.6 0.10 NYSDEC 2014 (DOW TOGS 5.1.9) 69/97 356 Yes >SL
Pesticides (mg/kg)
Aldrin 0.00012 J 1.50 J 18MC-L09-S02-Z1 29  9/29 0.075 0.002 Persaud et al. 1993 (LEL) 6/29 38 Yes >SL
alpha-BHC 0.00027 J+ 0.041 J 18MC-L14E-S02-Z1 29  10/29 0.010 0.006 Persaud et al. 1993 (LEL) 8/29 1.7 Yes >SL
Endosulfan I 0.00071 J 0.17 J 18MC-L09-S02-Z1 29  11/29 0.024 0.001 NYSDEC 2014 for 2% TOC for endosulfan 10/29 24 Yes >SL
beta-BHC 0.00049 J 2.9 J 18MC-L09-S02-Z1 29  7/29 0.19 0.005 Persaud et al. 1993 (LEL) 7/29 38 Yes >SL
Endosulfan II 0.00074 J 0.034 J OU2-SED03 29  6/29 0.013 0.001 NYSDEC 2014 for 2% TOC for endosulfan 4/29 13 Yes >SL
cis-Chlordane 0.002 0.052 J OU2-SED03 29  7/29 0.011 0.068 NYSDEC 2014 for 2% TOC for chlordane 0/29 0.2 No < SL
Σ DDT 0.00160 1.4 OU2-SED03 29  19/29 0.17 0.044 NYSDEC 2014 for 2% TOC 7/29 4 Yes >SL
delta-BHC 0.00048 J 0.64 J OU2-SED03 29  7/29 0.031 0.003 Persaud et al. 1993 (LEL) for BHC 5/29 10.3 Yes >SL
Dieldrin 0.0013 J 1.8 J 18MC-L09-S02-Z1 29  14/29 0.13 0.18 NYSDEC 2014 for 2% TOC 2/29 0.7 No < SL
Endosulfan sulfate 0.00091 J 0.083 J OU2-SED03 29  4/29 0.019 0.001 NYSDEC 2014 for 2% TOC for endosulfan 3/29 19 Yes >SL
Endrin 0.0022 J 0.53 J OU2-SED03 29  6/29 0.036 0.090 NYSDEC 2014 for 2% TOC 2/29 0.4 No < SL
Endrin aldehyde 0.0005 J 0.15 FS-EMC01-SED-O 29  4/29 0.02 0.090 NYSDEC 2014 for 2% TOC for endrin 2/23 0.2 No < SL
Endrin ketone 0.00057 J 1.6 J 18MC-L09-S02-Z1 29  4/29 0.16 0.090 NYSDEC 2014 for 2% TOC for endrin 1/29 1.8 Yes >SL
gamma-BHC (lindane) 0.00057 J 0.61 J OU2-SED03 29  14/29 0.047 0.047 NYSDEC 2014 for 2% TOC 3/29 1.0 Yes  = SL
Heptachlor 0.003 J 0.55 J OU2-SED03 29  5/29 0.053 0.075 NYSDEC 2014 for 2% TOC 2/29 0.7 No < SL
Heptachlor epoxide 0.0011 J 0.43 J FS-EMC01-SED-O 29  7/29 0.018 0.015 NYSDEC 2014 for 2% TOC  1/29 1.2 Yes >SL
Methoxychlor 0.0016 J 1.6 J 18MC-L09-S02-Z1 29  10/29 0.094 0.059 NYSDEC 2014 for 2% TOC 5/29 1.6 Yes >SL
trans-Chlordane 0.0050 J 0.75 J 18MC-L15E-S02-Z1 29  8/29 0.059 0.068 NYSDEC 2014 for 2% TOC for chlordane 3/29 0.9 No < SL
Dioxins/Furans (mg/kg)
2,3,7,8-TCDD TEQ (ND=0) 2.31E-05 3.38E-05 DEC-8 2 2/2 3.38E-05 8.5E-07 Buchman 2008 (TEL) 2/2 40 Yes >SL
2,3,7,8-TCDD TEQ (ND=0.5DL) 2.31E-05 4.30E-05 DEC-8 2 2/2 4.30E-05 8.5E-07 Buchman 2008 (TEL) 2/2 51 Yes >SL
PAHs (mg/kg)
Total PAHs (ND = 0) 0.095 5458 J FS-EMC01-SED-O 29  29/29 229 4 NYSDEC 2014 (ER-L from Long and Morgan 1991) 22/29 57 Yes >SL
Total PAHs (ND = 0.5DL) 0.872 5458 FS-EMC01-SED-O 29  29/29 248 4 NYSDEC 2014 (ER-L from Long and Morgan 1991) 22/29 62 Yes >SL
Other SVOCs (mg/kg)
2-Methylphenol 0.16 J 0.22 J 18MC-L15E-S02-Z1 23 2/23 Max. 0.024 NPS 2014 (EqP value, 2% TOC) 2/23 9.2 Yes >SL
4-Methylphenol 0.60 J 3.7 OU2-SED01 23 4/23 0.631 0.024 NPS 2014 (EqP value, 2% TOC) for 2-methylphenol 4/23 26 Yes >SL
Benzaldehyde 0.034 J 0.043 J 18MC-L16E-S02-Z1 23 2/23 Max.   -- No benthos-specific screening level available  --  -- Yes no SL
Benzyl butyl phthalate 0.073 J 0.40 J OU2-SED01 23 2/23 Max. 0.022 NPS 2014 (EqP value, 2% TOC) 2/23 18 Yes >SL
Bis(2-ethylhexyl) phthalate 0.072 J 28 J 18MC-L18-S02-Z1 23 9/23 4.5 360 NYSDEC 2014 for 2% TOC 0/23 0.013 No < SL
Carbazole 0.011 J 160 FS-EMC01-SED-O 23 18/23 10.3 1.6 MacDonald et al 1999 (PAETA Hyalella ) 2/23 6.4 Yes >SL

Table 4-4a  Sediment Screening Results Based on Low-Level Effect Benchmarks (NYSDEC Class A or Equivalent), BERA, Eighteenmile Creek OU2, Lockport, New York
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Table 4-4a  Sediment Screening Results Based on Low-Level Effect Benchmarks (NYSDEC Class A or Equivalent), BERA, Eighteenmile Creek OU2, Lockport, New York

Analytea
Minimum 
Detected 

Value

Maximum 
Detected 

Value

Location of 
Maximum

Number 
of 

Samples

Sediment Screening Level, Source, and Screening Result
FoD

BERA 
EPCb

Dibenzofuran 0.010 J 140 FS-EMC01-SED-O 23 13/23 12 0.6 NPS 2014 (EqP value, 2% TOC) 2/23 20 Yes >SL
Phenol 0.27 J 0.55 OU2-SED02 23 2/23 0.55 0.0024 NPS 2014 (EqP value, 2% TOC) 2/23 229 Yes >SL
Notes: Key:

 -- (double dash) = Not available
BERA = Baseline Ecological Risk Assessment

b = 95% UCL (from ProUCL, see Appendix F) or maximum concentration (if number of detects was < 4) COPC = Chemical of Potential Concern
c = See Section 3. NYSDEC benchmarks in this table are their Class A standards. DL = Detection limit

DOW TOGS  = Division of Water, Technical & Operational Guidance Series
EPC = exposure point concentration
EqP = Equilibrium partitioning
ER-L = Effects Range - Low

e = Background sediment concentrations were not used to help select COPCs for sediment. FoD = Frequency of detection ([number of detects] / [number of samples])
f = Number of detected results > screening level over number of samples. FoE = Frequency of exceedance ([number of detected results > screening level] / [number of samples])
g = Hazard quotient  = (BERA EPC) / (screening level) HQ = Hazard quotient
h = Rational codes: LEL = Lowest effect level
          > SL = greater than screening level mg/kg = Milligrams per kilogram
          < SL = less than screening level N = Number of Samples
          = SL = equals screening level ND =  Not detected
          no SL = no screening level. NPS = National Park Service

NYSDEC = New York State Department of Environmental Conservation
PAETA = Probable apparent effect threshold approach
PAHs = Polycyclic aromatic hydrocarbons
PCBs = Polychlorinated biphenyls
TCDD = Tetrachlorodibenzo-p-dioxin
TEQ = Toxic equivalent concentration
TEC = Threshold effect concentration
TEL = Threshold effect level
TOC = Total organic carbon
UCL = upper confidence limit
gray shading = exceeds or equals screening level

d = .NYSDEC (2014) provides sediment screening values for organics normalized to 2% TOC; NYSDEC values were used 
without further adjustment.  NPS (2014) provides sediment screening values for organics normalized to 1% TOC; NPS values 
were adjusted to 2% TOC to be consistent with NYSDEC values.  Average site-specific sediment TOC is greater than 2% so 
the approach used here in conservative.

a = Analytes detected in recent OU2 site investigations are listed if frequency of exceedance was > 5%.  Frequency of 
detection was considered only when 20 or more samples were collected.
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Metals (mg/kg)
Aluminum 1690 10600 OU2-SED09 11  11/11 8778 58,000 MacDonald et al. 1999 (ER-M)  0/11 0.15 No < SL
Antimony 0.69 18.9 OU2-SED07 11  11/11 5.4 25 Long and Morgan 1991 (Marine ER-M)  0/11 0.22 No < SL
Arsenic 1.2 J 51 SED-29B 91  91/91 7.2 33 NYSDEC 2014 (PEC from McDonald et al. 2000)  1/91 0.22 No < SL
Barium 19.7 287 OU2-SED08 11  11/11 125 48 Buchman 2008 (Marine AET, amphipod)  9/11 2.6 Yes > SL
Beryllium 0.17 0.68 J 18MC-AS-S01-Z1 11  11/11 0.50  --  --  --  -- Yes no SL
Cadmium 0.59 2.2 OU2-SED08 11  10/11 1.57 5 NYSDEC 2014 (PEC from McDonald et al. 2000)  0/11 0.31 No < SL
Chromium 2.8 146 J 18MC-L05W-S03-Z1 91  91/91 33.6 110 NYSDEC 2014 (PEC from McDonald et al. 2000)  3/91 0.31 No < SL
Cobalt 2.5 9.9 OU2-SED09 11  11/11 7.5 50 MacDonald et al 1999 (Criterion, Ontario)  0/11 0.15 No < SL
Copper 16 J 7900 SED-29B 91  91/91 476 150 NYSDEC 2014 (PEC from McDonald et al. 2000) 38/91 3.2 Yes >SL
Iron 9600 26800 OU2-SED09 11  11/11 22,324 40,000 Persaud et al. 1993 (SEL)  0/11 0.56 No < SL
Lead 11 J 25400 SED-7 95  95/95 802 130 NYSDEC 2014 (PEC from McDonald et al. 2000)  80/95 6.2 Yes >SL
Manganese 290 1590 J 18MC-AS-S01-Z1 11  11/11 673 1100 Persaud et al. 1993 (SEL)  1/11 0.61 No < SL
Mercury 0.11 6.2 OU2-SED07 13  13/13 1.6 1 NYSDEC 2014 (PEC from McDonald et al. 2000)  5/13 1.6 Yes >SL
Nickel 8.9 38 J OU2-SED03 11  11/11 31 49 NYSDEC 2014 (PEC from McDonald et al. 2000)  0/11 0.63 No < SL
Selenium 0.37 J 1.5 FS-EMC01-SED-O 11  5/11 0.87 5 MacDonald et al 1999 (Criterion, B.C.)  0/11 0.17 No < SL
Silver 0.23 J 2.4 J OU2-SED03 11  10/11 1.4 2.2 NYSDEC 2014 (Marine ER-M from Long & Morgan 1991)  1/11 0.64 No < SL
Thallium 0.15 J 3.3 FS-EMC01-SED-O 11  8/11 0.48  --  --  --  -- Yes no SL
Vanadium 5.9 18.7 OU2-SED09 11  11/11 16.7 57 Buchman 2008 (Marine AET, polychaete)  0/11 0.29 No < SL
Zinc 37 23600 SED-29B 91  91/91 963 460 NYSDEC 2014 (PEC from McDonald et al. 2000)  28/91 2.1 Yes >SL
Total PCBs (mg/kg)
Aroclor Sum (ND = 0) 0.0060 390 SED-34B 97  86/97 17.3 1 NYSDEC 2014 (DOW TOGS 5.1.9)  40/97 17 Yes >SL
Aroclor Sum (ND = 0.5DL) 0.06 1315 SED-34B 97  86/97 35.6 1 NYSDEC 2014 (DOW TOGS 5.1.9)  40/97 36 Yes >SL
Pesticides (mg/kg)
Aldrin 0.00012 J 1.5 J 18MC-L09-S02-Z1 29  9/29 0.075 0.16 Persaud et al. 1993 (SEL) for 2% TOC  2/29 0.47 No < SL
alpha-BHC 0.00027 J 0.041 J 18MC-L14E-S02-Z1 29  10/29 0.010 0.20 Persaud et al. 1993 (SEL) for 2% TOC  0/29 0.05 No < SL
Endosulfan I 0.00071 J 0.17 J 18MC-L09-S02-Z1 29  11/29 0.024 0.020 NYSDEC 2014 for 2% TOC for endosulfan  4/29 1.2 Yes >SL
beta-BHC 0.00049 J 2.9 J 18MC-L09-S02-Z1 29  7/29 0.19 0.42 Persaud et al. 1993 (SEL) for 2% TOC  2/29 0.45 No < SL
Endosulfan II 0.00074 J 0.034 J OU2-SED03 29  6/29 0.013 0.020 NYSDEC 2014 for 2% TOC for endosulfan  1/29 0.65 No < SL
cis-Chlordane 0.0020 0.052      J OU2-SED03 29  7/29 0.011 38 NYSDEC 2014 for 2% TOC for chlordane  0/29 0.0003 No < SL
Σ DDT 0.0016 1.4 OU2-SED03 29  19/29 0.17 48 NYSDEC 2014 for 2% TOC  0/29 0.004 No < SL
delta-BHC 0.00048 J 0.64 J OU2-SED03 29  7/29 0.031 0.24 Persaud et al. 1993 (SEL) for BHC  1/29 0.13 No < SL
Dieldrin 0.0013 J 1.8 J 18MC-L09-S02-Z1 29  14/29 0.13 0.78 NYSDEC 2014 for 2% TOC  1/29 0.17 No < SL
Endosulfan sulfate 0.00091 J 0.083 J OU2-SED03 29  4/29 0.019 0.020 NYSDEC 2014 for 2% TOC for endosulfan  1/29 0.95 No < SL
Endrin 0.0022 J 0.53 J OU2-SED03 29  6/29 0.036 0.220 NYSDEC 2014 for 2% TOC  2/29 0.16 No < SL
Endrin aldehyde 0.00050 J 0.15 J FS-EMC01-SED-O 29  4/29 0.02 0.220 NYSDEC 2014 for 2% TOC for endrin  0/29 0.09 No < SL
Endrin ketone 0.00057 J 1.6 J 18MC-L09-S02-Z1 29  4/29 0.16 0.220 NYSDEC 2014 for 2% TOC for endrin  1/29 0.73 No < SL
gamma-BHC (lindane) 0.00057 J 0.61 J OU2-SED03 29  14/29 0.047 0.078 NYSDEC 2014 for 2% TOC  3/29 0.60 No < SL
Heptachlor 0.0030 J 0.55 J OU2-SED03 29  5/29 0.053 10 NYSDEC 2014 for 2% TOC  0/29 0.005 No < SL
Heptachlor epoxide 0.0011 J 0.43 J FS-EMC01-SED-O 29  7/29 0.018 2.1 NYSDEC 2014 for 2% TOC  0/29 0.009 No < SL
Methoxychlor 0.0016 J 1.6 J 18MC-L09-S02-Z1 29  10/29 0.094 0.059 NYSDEC 2014 for 2% TOC  5/29 1.6 Yes >SL
trans-Chlordane 0.0050 J 0.75 J 18MC-L15E-S02-Z1 29  8/29 0.059 38 NYSDEC 2014 for 2% TOC for chlordane  0/29 0.002 No < SL
Dioxins/Furans (mg/kg)
2,3,7,8-TCDD TEQ (ND=0) 2.31E-05 3.38E-05   DEC-8 2  2/2 3.38E-05 2.2E-05 Buchman 2008 (PEL) 2/2 1.6 Yes >SL
2,3,7,8-TCDD TEQ (ND=0.5DL) 2.31E-05 4.30E-05   DEC-8 2  2/2 4.30E-05 2.2E-05 Buchman 2008 (PEL) 2/2 2.0 Yes >SL
PAHs (mg/kg)
Total PAHs (ND = 0) 0.095 5458 J FS-EMC01-SED-O 29  29/29 229 35 NYSDEC 2014 (ER-M from Long and Morgan 1991)  6/29 6.5 Yes >SL
Total PAHs (ND = 0.5DL) 0.872 5458 J FS-EMC01-SED-O 29  29/29 248 35 NYSDEC 2014 (ER-M from Long and Morgan 1991)  7/29 7.1 Yes >SL
Other SVOCs (mg/kg)
2-Methylphenol 0.16 J 0.22 J 18MC-L15E-S02-Z1 23 2/23 Max. 0.063 Jones et al. 1997 (WA State sediment quality standard) 2/23 3.5 Yes >SL
4-Methylphenol 0.60 J 3.7 J OU2-SED01 23 4/23 0.631 0.67 Jones et al. 1997 (WA State sediment quality standard) 3/23 0.94 No < SL
Benzaldehyde 0.034 J 0.043 J 18MC-L16E-S02-Z1 23 2/23 Max.   -- No benthos-specific screening level available  --  -- Yes no SL
Benzyl butyl phthalate 0.073 J 0.40 J OU2-SED01 23 2/23 Max. 22 NPS 2014 (EqP value, 2% TOC) 0/23 0.02 No < SL
Biphenyl (diphenyl) 1.4 J 1.4 J 18MC-L15E-S02-Z1 23 1/23 Max. 2.2 USEPA 1996 (SQB by EqP for 2% TOC) 0/23 0.64 No < SL
Bis(2-ethylhexyl) phthalate 0.072 J 28 J 18MC-L18-S02-Z1 23 9/23 4.5 360 NYSDEC 2014 for 2% TOC 0/23 0.013 No < SL

Table 4-4b  Sediment Screening Results Based on Severe Effect Benchmarks (NYSDEC Class C or Equivalent), BERA, Eighteenmile Creek OU2, Lockport, NY.
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Table 4-4b  Sediment Screening Results Based on Severe Effect Benchmarks (NYSDEC Class C or Equivalent), BERA, Eighteenmile Creek OU2, Lockport, NY.

Analytea
Minimum 
Detected 

Value

Maximum 
Detected 

Value

Location of 
Maximum

Number 
of 

Samples

Sediment Screening Level, Source, and Screening Result
FoD

BERA 
EPCb

Carbazole 0.011 J 160 FS-EMC01-SED-O 23 18/23 10.3 1.8 MacDonald et al 1999 (AETA Hyalella ) 3/23 5.7 Yes >SL
Dibenzofuran 0.010 J 140 FS-EMC01-SED-O 23 13/23 12 0.6 NPS 2014 (EqP value, 2% TOC) 3/23 20 Yes >SL
Di-n-octylphthalate 0.0080 J 0.013 J 18MC-L01E-S03-Z1 23 4/23 0.00391 34 NPS 2014 (EqP value, 2% TOC) 0/23 0.0001 No < SL
Phenol 0.27 J 0.55 OU2-SED02 23 2/23 0.55 0.42 Jones et al. 1997 (WA State sediment quality standard) 1/23 1.3 Yes >SL
Notes: Key:

 -- (double dash) = Not available
AET = Apparent effect threshold

b = 95% UCL (from ProUCL, see Appendix F) or maximum concentration (if number of detects was < 4). BERA = Baseline ecological risk assessment
c = See Section 3. NYSDEC benchmarks in this tables are their Class C standards. COPC = Chemical of Potential Concern

DL = Detection limit
DOW TOGS  = Division of Water, Technical & Operational Guidance Series
EPC = exposure point concentration
EqP = Equilibrium partitioning

e = Background sediment concentrations were not used to help select COPCs for sediment. ER-M = Effects Range - Median
f = Number of detected results > screening level over number of samples. FoD = Frequency of detection ([number of detects] / [number of samples])
g = Hazard quotient  = (BERA EPC) / (screening level) FoE = Frequency of exceedance ([number of detected results > screening level] / [number of samples])
h = Rational codes: HQ = Hazard quotient
          > SL = Greater than or equal to screening level mg/kg = Milligrams per kilogram
          < SL = Less than screening level N = Number of Samples
          no SL = no screening level. ND =  Not detected

NPS = National Park Service
NYSDEC = New York State Department of Environmental Conservation
PAHs = Polycyclic aromatic hydrocarbons
PCBs = Polychlorinated biphenyls
PEC = Probable effect concentration
SEL = Severe effect level
TCDD = Tetrachlorodibenzo-p-dioxin
TEQ = Toxic equivalent concentration
TEC = Threshold effect concentration
TOC = Total organic carbon
UCL = upper confidence limit
gray shading = exceeds or equals screening level

a = Analytes detected in recent OU2 site investigations are listed if frequency of exceedance was > 5%.  Frequency of 
detection was considered only when 20 or more samples were collected.

d = .NYSDEC (2014) provides sediment screening values for organics normalized to 2% TOC; NYSDEC values were used 
without further adjustment.  NPS (2014) provides sediment screening values for organics normalized to 1% TOC; NPS values 
were adjusted to 2% TOC to be consistent with NYSDEC values.  Average site-specific sediment TOC is greater than 2% so 
the approach used here in conservative.
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Value Source (Basis)b FoEc HQd COC Rationalee

Metals (µg/L)
110 245 FS-EMC01-SW-O 4 4/4 100 NYSDEC (1998) ionic form 4/4 2.5 Yes > SL
110 245 FS-EMC01-SW-O 4 4/4 750 USEPA (2015) acute criterion 4/4 0.3 No < SL

Arsenic 0.36 J 0.36 J OU2-SW03 4 1/4 150 NYSDEC (1998) dissolved form 0/4 0.002 No < SL
Barium 27 34 OU2-SW02 4 4/4 474 MacDonaled et al. (1999) for 154 mg/L hardness 0/4 0.07 No < SL
Calcium 45,000 73,000 OU2-SW02 4 4/4 116,000 Suter and Tsao 1996 (LCV Daphnids) 0/4 0.63 No < SL
Chromium 1 J 1.5 J OU2-SW03 4 3/4 106 NYSDEC (1998, dissolved, 154 mg/L hardness 0/4 0.01 No < SL
Cobalt 0.3 0.91 FS-EMC01-SW-O 4 4/4 5 NYSDEC (1998) acid soluble form 0/4 0.18 No < SL
Copper 1.9 2.5 OU2-SW02 4 4/4 13 NYSDEC (1998, dissolved, 154 mg/L hardness 0/4 0.19 No < SL
Iron 287 340 OU2-SW02 4 4/4 1,000 USEPA (2015) chronic criterion 0/4 0.34 No < SL
Lead 1.5 3.5 FS-EMC01-SW-O 4 4/4 6 NYSDEC (1998, dissolved, 154 mg/L hardness 0/4 0.58 No < SL
Magnesium 10,000 12,000 OU2-SW02 4 4/4 82,000 Suter and Tsao 1996 (LCV Daphnids) 0/4 0.15 No < SL
Manganese 44 50 OU2-SW02 4 3/4 120 Suter and Tsao 1996 (Tier II SCV) 0/4 0.42 No < SL
Nickel 1.4 2.5 FS-EMC01-SW-O 4 4/4 75 NYSDEC (1998, dissolved, 154 mg/L hardness 0/4 0.03 No < SL
Potassium 1,990 2,400 OU2-SW02 4 4/4 53,000 Suter and Tsao 1996 (LCV Daphnids) 0/4 0.05 No < SL
Sodium 16,600 35,000 OU2-SW02 4 4/4 680,000 Suter and Tsao 1996 (LCV Daphnids) 0/4 0.05 No < SL
Thallium 0.091 J 0.22 J OU2-SW01 4 2/4 8 NYSDEC (1998) 0/4 0.03 No < SL
Vanadium 0.99 1.3 OU2-SW02 4 3/4 14 NYSDEC (1998) acid soluble form 0/4 0.09 No < SL
Zinc 3.9 8 OU2-SW03 4 4/4 119 NYSDEC (1998, dissolved, 154 mg/L hardness 0/4 0.07 No < SL

Key:
BERA = Baseline ecological risk assessment
COC = chemical of concern
FoD = Frequency of detection ([number of detects] / [number of samples])
FoE = Frequency of exceedance ([number of detected results > screening level] / [number of samples])
HQ = Hazard quotient
LCV = Lowest chronic value
NYSDEC = New York State Department of Environmental Conservation
SCV = Secondary chronic value
µg/L = Micrograms per liter
gray shading = exceeds screening level

Notes:
a = Detected analytes only are listed.
b = See Section 3.
c = (Number of detected results > screening level) / (number of samples).
d = Hazard quotient  = (maximum concentration) / (screening level)
e = Rational codes:
          > SL = Greater than or equal to screening level
          < SL = Less than screening level

Aluminum

Table 4-5  Surface Water Screening Levels and Results (for Unfiltered Samples) for Protection of Aquatic Life, Baseline Ecological Risk Assessment, Eighteenmile 
Creek OU2, Lockport, New York

FoD

Chronic Surface Water Screening Level, Source, and Screening Result

Analytea

Minimum 
Detected 

Value

Maximum 
Detected 

Value
Location of 
Maximum

Number 
of 

Samples
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Analyte
Wildlife
Class

NOAEL
(mg/kg-day)

Critical
Effect

LOAEL
(mg/kg-day)

Critical
Effect Reference and Comments

Birds na na na na na
Mammals 0.059 Reproduction 0.59 Reproduction USEPA (2005i).  Highest bounded NOAEL (0.059 mg/kg-d) for growth or reproduction 

below lowest bounded LOAEL (0.59 mg/kg-d) for growth or reproduction from 20 
laboratory toxicity studies.

Birds 2.24 Reproduction 3.55 Growth USEPA(2005b).  Lowest NOAEL for growth, reproduction, or survival from nine 
laboratory toxicity studies.  Lowest LOAEL for growth, reproduction, or survival 
greater than selected NOAEL.

Mammals 1.04 Growth 1.66 Growth USEPA (2005b).  Highest bounded NOAEL for growth, reproduction, or survival less 
than lowest bounded LOAEL for growth, reproduction, or survival from 62 laboratory 
toxicity studies.

Birds 20.8 Survival 41.7 Survival Sample et al. (1996).
Mammals 51.8 Reproduction, 

growth, and 
survival

121 Growth and 
survival

USEPA (2005c).  Geometric mean NOAEL for growth, reproduction, and survival from 
12 laboratory toxicity studies.  Lowest bounded LOAEL for reproduction, growth, or 
survival greater than geometric mean NOAEL.

Birds na na na na na
Mammals 0.532 Survival na na USEPA (2005d).  Lowest NOAEL for growth, reproduction, or survival from four 

laboratory toxicity studies.
Birds 1.47 Reproduction, 

growth, and 
survival

2.37 Reproduction USEPA (2005e).  Geometric mean NOAEL for growth, reproduction, and survival from 
49 laboratory toxicity studies.  Lowest bounded LOAEL for growth, reproduction, or 
survival greater than geometric mean NOAEL.

Mammals 0.77 Growth 1 Growth USEPA (2005e).  Highest bounded NOAEL (0.77 mg/kg-d) for reproduction, growth, or 
survival less than the lowest bounded LOAEL (1.0 mg/kg-d) from 141 laboratory 
toxicity studies.

Birds 2.66 Reproduction, 
growth, and 

survival

2.78 Survival USEPA (2008).  Geometric mean NOAEL for growth, reproduction, and survival from 
17 laboratory toxicity studies.  Lowest bounded LOAEL for reproduction, growth, or 
survival greater than geometric mean NOAEL.

Mammals 9.24 Reproduction and 
growth

na na USEPA (2008).  Geometric mean NOAEL for reproduction and growth from 10 studies 
with trivalent chromium.

Birds 7.61 Growth 7.8 Growth
USEPA (2005f).  Geometric mean NOAEL for growth from 10 toxicity studies.  Lowest 
bounded LOAEL for growth or reproduction greater than geometric mean NOAEL.

Mammals 7.33 Reproduction and 
Growth

10.9 Reproduction USEPA (2005f).  Geometric mean NOAEL for reproduction and growth based on 21 
laboratory toxicity studies.  Lowest bounded LOAEL for growth or reproduction greater 
than geometric mean NOAEL.

Birds 4.05 Reproduction 4.68 Growth

USEPA (2007a).  Highest bounded NOAEL for reproduction, growth, or survival (4.05 
mg/kg-day) lower than the lowest bounded LOAEL for reproduction, growth, or 
survival (4.68 mg/kg-day).

Mammals 5.6 Reproduction 6.79 Growth

USEPA (2007a).  Highest bounded NOAEL for reproduction, growth, or survival (5.6 
mg/kg-day) lower than the lowest bounded LOAEL for reproduction, growth, or 
survival (6.79 mg/kg-day).

Table 4-6  TRVs for Birds and Mammals Used in Baseline Ecological Risk Assessment, Eighteenmile Creek Operable Unit 2, Lockport, New York

Metals
Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium

Cobalt

Copper
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Analyte
Wildlife
Class

NOAEL
(mg/kg-day)

Critical
Effect

LOAEL
(mg/kg-day)

Critical
Effect Reference and Comments

Table 4-6  TRVs for Birds and Mammals Used in Baseline Ecological Risk Assessment, Eighteenmile Creek Operable Unit 2, Lockport, New York

Birds 1.63 Reproduction 1.94 Reproduction USEPA (2005g).  Highest bounded NOAEL (1.63 mg/kg-d) for growth, reproduction, or 
survival lower than the lowest bounded LOAEL (1.94 mg/kg-d) for growth, 
reproduction, or survival based on 57 laboratory toxicity studies.

Mammals 4.7 Growth 5 Growth USEPA (2005g).  Highest bounded NOAEL (4.7 mg/kg-d) for growth, reproduction, or 
survival lower than the lowest bounded LOAEL (5 mg/kg-d) for growth, reproduction, 
or survival based on 220 laboratory toxicity studies.

Birds 179
Reproduction and 

Growth

348 Growth USEPA (2007b).   Geometric mean NOAEL for reproduction and growth.   Lowest 
bounded LOAEL for reproduction or growth greater than geometric mean NOAEL.

Mammals 51.5
Reproduction and 

Growth

65 Growth USEPA (2007b).   Geometric mean NOAEL for reproduction and growth.   Lowest 
bounded LOAEL for reproduction or growth greater than geometric mean NOAEL.

Birds 0.45 Reproduction 0.9 Reproduction Sample et al. (1996).
Mammals 1 Reproduction na na Sample et al. (1996).

Birds 0.068 Reproduction 0.37 Reproduction CH2MHILL (2000).
Mammals 0.015 Reproduction 0.16 Reproduction Sample et al. (1996) for mink.

Birds 6.71 Growth and 
survival

11.5 Growth USEPA (2007c). Geometric mean NOAEL for reproduction and growth.  Lowest 
bounded LOAEL for reproduction or growth greater than geometric mean NOAEL.

Mammals 1.7 Reproduction 2.71 Reproduction USEPA (2007c).  Highest bounded NOAEL for reproduction, growth, or survival below 
lowest bounded LOAEL for reproduction, growth, or survival.

Birds 0.291 Survival 0.368 Reproduction USEPA (2007d).  Highest bounded NOAEL for reproduction, growth, or survival below 
lowest bounded LOAEL for reproduction, growth, or survival.

Mammals 0.143 Growth 0.145 Reproduction USEPA (2007d).  Highest bounded NOAEL for reproduction, growth, or survival below 
lowest bounded LOAEL for reproduction, growth, or survival.

Birds 2.02 Growth 20.2 Growth USEPA (2006). Lowest LOAEL for reproduction or growth divided by 10.
Mammals 6.02 Growth 60.2 Growth USEPA (2006). Lowest LOAEL for reproduction or growth divided by 10.

Birds NA NA NA NA NA
Mammals 0.0074 Reproduction 0.074 Reproduction Sample et al. (1996).

Birds 0.344 Growth 0.413 Reproduction USEPA (2005h).  Highest bounded NOAEL (0.344 mg/kg-d) for growth, reproduction, 
or survival less than lowest bounded LOAEL (0.413 mg/kg-d) for reproduction, growth, 
or survival based on 94 laboratory toxicity studies.

Mammals 4.16 Reproduction and 
growth

5.11 Growth USEPA (2005h).  Highest bounded NOAEL (4.16 mg/kg-d) for growth or reproduction 
less than lowest bounded LOAEL (5.11 mg/kg-d) for growth, reproduction, or survival 
based on 94 laboratory toxicity studies.

Birds 66.1 Reproduction and 
Growth

66.5 Reproduction USEPA (2007e). Geometric mean NOAEL for reproduction and growth.  Lowest 
bounded LOAEL for reproduction or growth greater than geometric mean NOAEL.

Mammals 75.4 Reproduction and 
Growth

75.9 Reproduction USEPA (2007e). Geometric mean NOAEL for reproduction and growth.  Lowest 
bounded LOAEL for reproduction or growth greater than geometric mean NOAEL.

Thallium

Vanadium

Zinc

Manganese

Mercury

Methylmercury

Nickel

Selenium

Silver

Lead
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(mg/kg-day)
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Table 4-6  TRVs for Birds and Mammals Used in Baseline Ecological Risk Assessment, Eighteenmile Creek Operable Unit 2, Lockport, New York

Birds 0.012 Reproduction 0.12 Reproduction Lillie et al. (1974).  
0.0034 Reproduction 0.0034 Reproduction Restum et al. (1998). Used in BERA for mink, weasel, and bat.
0.068 Reproduction 0.68 Reproduction McCoy et al. 1995 as cited in Sample et al. 1996. Used for vole, muskrat, and shrew.

Birds 0.18 Reproduction 1.8 Reproduction Sample et al. (1996) for Aroclor 1254 based on Dahlgren et al. (1972).
Mammals 0.14 Reproduction 0.69 Reproduction Sample et al. (1996) for Aroclor 1254 effects on mink.

Birds 0.227 Reproduction 0.281 Reproduction USEPA (2007h).  Highest bounded NOAEL lower than the lowest bounded LOAEL for 
reproduction, growth and survival. 

Mammals 0.147 Reproduction 0.274 Reproduction USEPA (2007h).  Highest bounded NOAEL below the lowest bounded LOAEL for 
reproduction, growth, or survival. 

Birds na na na na na
Mammals 0.2 Reproduction 1 Reproduction Sample et al. (1996).

Birds 0.56 Reproduction 2.25 Reproduction Sample et al. (1996) for BHC mixed isomers.
Mammals 0.014 Reproduction 0.14 Reproduction Sample et al. (1996) for BHC mixed isomers.

Birds 2.14 Reproduction 10.7 Reproduction Sample et al. (1996) for chlordane.
Mammals 4.6 Reproduction 9.2 Reproduction Sample et al. (1996) for chlordane.

Birds 0.56 Reproduction 2.25 Reproduction Sample et al. (1996) for BHC mixed isomers.
Mammals 0.014 Reproduction 0.14 Reproduction Sample et al. (1996) for BHC mixed isomers.

Birds 0.56 Reproduction 2.25 Reproduction Sample et al. (1996) for BHC mixed isomers.
Mammals 0.014 Reproduction 0.14 Reproduction Sample et al. (1996) for BHC mixed isomers.

Birds 0.071 Reproduction 0.179 Survival USEPA (2005j).  Highest bounded NOAEL lower than the lowest bounded LOAEL for 
reproduction, growth, and survival.

Mammals 0.015 Reproduction 0.03 Reproduction USEPA (2005j).  Highest bounded NOAEL below lowest bounded LOAEL for 
reproduction, growth, or survival.

Birds 10 Reproduction na na Sample et al. (1996) for endosulfan.
Mammals 0.15 Reproduction na na Sample et al. (1996) for endosulfan.

Birds 10 Reproduction na na Sample et al. (1996) for endosulfan.
Mammals 0.15 Reproduction na na Sample et al. (1996) for endosulfan.

Birds 10 Reproduction na na Sample et al. (1996) for endosulfan.
Mammals 0.15 Reproduction na na Sample et al. (1996) for endosulfan.

Birds 0.01 Reproduction 0.1 Reproduction Sample et al. (1996).
Mammals 0.092 Reproduction 0.92 Reproduction Sample et al. (1996).

Birds 0.01 Reproduction 0.1 Reproduction Sample et al. (1996) for endrin
Mammals 0.092 Reproduction 0.92 Reproduction Sample et al. (1996) for endrin

Birds 0.01 Reproduction 0.1 Reproduction Sample et al. (1996) for endrin
Mammals 0.092 Reproduction 0.92 Reproduction Sample et al. (1996) for endrin

Birds 2 Reproduction 20 Reproduction Sample et al. (1996).
Mammals 8 Reproduction na Reproduction Sample et al. (1996).

Birds 2.14 Reproduction 10.7 Reproduction Sample et al. (1996) for chlordane.
Mammals 4.6 Reproduction 9.2 Reproduction Sample et al. (1996) for chlordane.

Polychlorinated Biphenyls (PCBs)

Pesticides
DDT and metabolites

Aldrin

alpha-BHC

alpha-Chlordane

Endosulfan II

beta-BHC

delta-BHC

Dieldrin

Endosulfan I

gamma-BHC (lindane)

Endosulfan sulfate

Endrin

Endrin aldehyde

Endrin ketone

gamma-Chlordane

PCBs (sum of congeners or 
Aroclors) - Secondary

Mammals
PCBs (sum of congeners or 
Aroclors) - Primarya
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Analyte
Wildlife
Class

NOAEL
(mg/kg-day)

Critical
Effect

LOAEL
(mg/kg-day)

Critical
Effect Reference and Comments

Table 4-6  TRVs for Birds and Mammals Used in Baseline Ecological Risk Assessment, Eighteenmile Creek Operable Unit 2, Lockport, New York

Birds na na na na na
Mammals 0.1 Reproduction 1 Reproduction Sample et al. (1996).

Birds na na na na na
Mammals 0.1 Reproduction 1 Reproduction Sample et al. (1996) for heptachlor.

Birds na na na na na
Mammals 4 Reproduction 8 Reproduction Sample et al. (1996).

Birds 2.14 Reproduction 10.7 Reproduction Sample et al. (1996) for chlordane.
Mammals 4.6 Reproduction 9.2 Reproduction Sample et al. (1996) for chlordane.

Birds 0.000014 Reproduction 0.00014 Reproduction Sample et al. (1996).
Mammals 0.000001 Reproduction 0.00001 Reproduction Sample et al. (1996).

Birds 1653 Growth na na USEPA (2007g); from Appendix 5.1for Bobwhite. 
Mammals 65.6 Growth 110 Growth USEPA (2007g).  Highest bounded NOAEL (65.5 mg/kg-d)  below the lowest bounded 

LOAEL (110 mg/kg-d) for reproduction, growth, or survival.
Birds 2 Growth 20 Growth USEPA (2007g); from Appendix 5.2 for European starling. 

Mammals 0.615 Survival 3.07 Survival USEPA (2007g).  Highest bounded NOAEL (0.615 mg/kg-day) below the lowest 
bounded LOAEL (3.07 mg/kg-day) for reproduction, growth, or survival.

Birds na na na na na
Mammals 219 na na na Hornshaw et al. (1986) as cited in NYSDEC (2002).

Birds na na na na na
Mammals 219 na na na Hornshaw et al. (1986) as cited in NYSDEC (2002).

Birds na na na na na
Mammals na na na na na

Birds na na na na na
Mammals na na na na na

Birds na na na na na
Mammals na na na na na

Birds na na na na na
Mammals na na na na na

Birds 1.1 Reproduction na na Sample et al. (1996).
Mammals 18.3 Reproduction 183 Reproduction Sample et al. (1996).

Birds na na na na na
Mammals na na na na na

Birds 1653 Growth na na USEPA (2007g); for LPAHs, from Appendix 5.1 for Bobwhite. 
Mammals 65.6 Growth 110 Growth See reference and comment for LPAHs above.

Birds 1653 Growth na na USEPA (2007g); for LPAHs, from Appendix 5.1 for Bobwhite. 
Mammals 65.6 Growth 110 Growth See reference and comment for LPAHs above.

Birds na na na na na
Mammals 4583 Reproduction na na Sample et al. (1996).

Bis(2-ethylhexyl)phthalate

Biphenyl

HPAHsc

Polycyclic Aromatic Hydrocarbons

Heptachlor epoxide

Methoxychlor

Dioxins and Furans
2,3,7,8-TCDD

Benzaldehyde

Other Semivolatile Organic Compounds
2-Methylphenol

4-Methylphenol

4- Nitroaniline

Acetophenone

Butyl benzyl phthalate

Diethyl phthalate

Carbazole

Dibenzofuran

LPAHsb

Heptachlor

trans-Chlordane
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Analyte
Wildlife
Class

NOAEL
(mg/kg-day)

Critical
Effect

LOAEL
(mg/kg-day)

Critical
Effect Reference and Comments

Table 4-6  TRVs for Birds and Mammals Used in Baseline Ecological Risk Assessment, Eighteenmile Creek Operable Unit 2, Lockport, New York

Birds na na na na na
Mammals 4583 Reproduction na na Sample et al. (1996) for diethylphthalate.

Birds 0.11 Reproduction 1.1 Reproduction Sample et al. (1996).
Mammals 550 Reproduction 1833 Reproduction Sample et al. (1996).

Birds 0.11 Reproduction 1.1 Reproduction Sample et al. (1996) for di-n-butyl phthalate.
Mammals 55 Reproduction 550 Reproduction Sample et al. (1996) for di-n-hexyl phthalate.

Birds na na na na na
Mammals na na na na na

Birds 6 na na na NCI (1980) as cited in NYSDEC (2002).
Mammals 523 na na na NCI (1980) as cited in NYSDEC (2002).

Notes:
a. Primary PCB TRVs are from Draft Black River Site Ecological Risk Assessment (EPA 2015a).  Secondary PCB TRVs were used in SLERA and BERA Problem Formulation for OU2.
b. Sum of acenaphthylene, acenaphthene, anthracene, fluorene, methylnaphthalene, naphthalene, and phenanthrene.

fluoranthene, and pyrene.

Key:
BERA = baseline ecological risk assessment
BHC = benzenehexachloride
HPAH = high molecular weight PAH
LOAEL = lowest observed adverse effect level
LPAH = low molecular weight PAH
mg/kg/day = milligrams per kilogram per day
na = not available
NOAEL = no observed adverse effect level
NYSDEC = New York State Department of Environmental Conservation
PAH = polycyclic aromatic hydrocarbon
TRV = toxicity reference value
USEPA = United States Environmental Protection Agency

Phenol

Dimethyl phthalate

Di-n-butyl phthalate

Di-n-octyl phthalate

n-Nitrosodiphenylamine

c. Sum of benz(a)anthracene, total benzofluoranthenes, benzo(a)pyrene, chrysene, benzo(g,h,i)perylene, dibenzo(a,h)anthracene, indeno(1,2,3,-c,d)pyrene, 



Table 4-7a.  Summary of Test Acceptability Requirements for Hyalella azteca 28-day 
Testa. 

Parameter Requirement Actual 
Control survival > 80%  100% 
Control growth > 0.15 mg dry weight/individual. average 0.53 mg dry weight/individual 
Organism age 7 to 8 day old 7 to 8 day old 
Dissolved oxygen in 
overlying water 

> 2.5 mg/L Daily readings > 2.5 mg/L except in two 
replicates for sample OU2-SED01 on Day 0 
(before introduction of Hyalella to test 
chambers), but this deviation was corrected 
with aeration.  

Hardness in overlying 
water 

Should not change by more than 
50% during test. 

Variation in all samples < 50% over test 
duration. 

Alkalinity in overlying 
water 

Should not change by more than 
50% during test. 

Variation in all samples < 50% over test 
duration. 

Ammonia  in overlying 
water 

Should not change by more than 
50% during test. 

Requirement not met.  In the lab control and 
samples BG1-SED01, OU2-SED01, OU2-
SED-02, and OU2-SED03, ammonia levels 
decrease by 3- to 10-fold from Day 0 to 28. 

 
Note: 
a = EPA (2000) Test Method 100.4. 
 



Table 4-7b.  Summary of Test Acceptability Requirements for Chironomus dilutus 20-day 
Testa. 

Parameter Requirement Actual 
Control survival > 70%  97% 
Control growth 0.6 mg/surviving organism as dry 

weight or 0.48 mg/surviving 
organism as AFDW.   

1.22 mg/surviving organism as AFDW. 

Organism age < 1day old at test initiation < 1day old at test initiation 
Dissolved oxygen in 
overlying water 

> 2.5 mg/L Daily readings > 2.5 mg/L except in two 
replicates for sample OU2-SED01 on Day 0 
(before introduction of Hyalella to test 
chambers), but this deviation was corrected 
with aeration. 

Hardness in overlying 
water 

Should not change by more than 
50% during test. 

Variation in all samples < 50% over test 
duration. 

Alkalinity in overlying 
water 

Should not change by more than 
50% during test. 

Variation in all samples < 50% over test 
duration. 

Ammonia  in overlying 
water 

Should not change by more than 
50% during test. 

Requirement not met.  In the lab control and 
samples BG1-SED01, OU2-SED01, OU2-
SED02, and OU2-SED03 ammonia levels 
decrease by 3- to 10-fold from Day 0 to 28. 

 
Note:  
a = EPA (2000) Test Method 100.5. 



 02:1003239.0009.03.04-B4547
Table 4-8 & 4-9 (SED Tox Data).xlsx-Tab 3 Midge Sum-7/15/2016

1 2 3 4 5 6 7 8
Growth (mg AFDW / surviving organism)c

BG1-SED01 Reference Aread 1.6320 1.6150 1.4209 1.2217 1.3520 1.5727 1.3360 1.2318 1.4228  -- 
OU2-SED01 Site (OU2) 1.4873 1.5073 1.2475 1.4175 1.3527 1.1825 1.5022 1.3411 1.3798 No
OU2-SED02 Site (OU2) 2.0318 1.5600 1.8617 1.6683 1.9800 1.5964 2.1311 1.8989 1.8410 No
OU2-SED03 Site (OU2) (e) (e) (e) (e) (e) (e) (e) (e) (e) Yes

Survival (%)c

BG1-SED01 Reference Aread 83% 83% 92% 100% 83% 92% 83% 92% 89%  -- 
OU2-SED01 Site (OU2) 92% 92% 100% 100% 92% 100% 75% 75% 91% No
OU2-SED02 Site (OU2) 92% 100% 100% 100% 100% 100% 75% 83% 94% No
OU2-SED03 Site (OU2) 0% 0% 0% 0% 0% 0% 0% 0% 0% Yes

Key:
 -- (dash) = not applicable
AFWD = Ash free dry weight
OU2 = Operable Unit 2
p = probability

Notes:
a. Eight replicates with 12 test organisms per replicate at start of test.
b. Dunnett's test.
c. Results from USEPA (2000) Method 100.5 (20-day growth and survival test with Chironomus dilutus ).
d. East branch of Eighteenmile Creek at Gasport, NY (1500 feet north of New York State barge canal).
e. Growth could not be determined because survival was 0% in all replicates.

Table 4-8  20-day Chironomus dilutus  Sediment  Bioassay Results Summary, Eighteenmile Creek OU2, Lockport, New York

Sample Location
Replicatea

Average

Is OU2 sample 
average less than 
reference sample 

average (p < 0.05)?b



 02:1003239.0009.03.04-B4547
Table 4-8 & 4-9 (SED Tox Data).xlsx-Tab 4 Hyalella Sum-7/15/2016

1 2 3 4 5 6 7 8
Growth (mg dry weight / surviving organism)c

BG1-SED01 Reference Aread 0.3680 0.4350 0.3911 0.4311 0.4510 0.3730 0.2850 0.3660 0.3875  -- 
OU2-SED01 Site (OU2) 0.5400 0.3870 0.5714 0.4567 0.4856 0.5600 0.4490 0.4630 0.4891 No
OU2-SED02 Site (OU2) 0.4930 0.4780 0.5470 0.5700 0.4880 0.5100 0.7000 0.5400 0.5408 No
OU2-SED03 Site (OU2) 0.1820 0.2575 0.1683 0.2367 0.2433 0.2833 0.1967 0.1840 0.2190 Yes

Survival (%)c

BG1-SED01 Reference Aread 100% 100% 90% 90% 100% 100% 100% 100% 98%  -- 
OU2-SED01 Site (OU2) 100% 100% 70% 90% 90% 100% 100% 100% 94% No
OU2-SED02 Site (OU2) 100% 100% 100% 100% 100% 100% 100% 100% 100% No
OU2-SED03 Site (OU2) 50% 80% 60% 60% 90% 60% 60% 50% 64% Yes

Key:
 -- (dash) = not applicable
OU2 = Operable Unit 2
p = probability

Notes:
a. Eight replicates with 10 organisms per replicate at start of test.
b. Dunnett's test.
c. Results from USEPA (2000) Method 100.4 (28-day growth and survival test with Hyalella azteca ).
d. East branch of Eighteenmile Creek at Gasport, NY (1500 feet north of New York State barge canal).

Table 4-9  28-day Hyalella azteca  Sediment Bioassay Results Summary, Eighteenmile Creek OU2, Lockport, New York

Sample Location
Replicatea

Average

Is OU2 sample 
average less than 
reference sample 

average (p < 0.05)?b
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Chemicala Unit
Screening 

Valueb
BG1-SED01   
(0 - 0.5 ft)

OU2-SED01 
(0 - 0.5 ft)

OU2-SED02 
(0 - 0.5 ft)

OU2-SED03 
(0 - 0.5 ft)

Metals
ALUMINUM mg/kg 25500 7300  8300  J 2700  8200  J
ANTIMONY mg/kg 2 ND 1.4  J 0.69  3.5  J
ARSENIC mg/kg 10 4.3  4.5  J 2.8  6  J
BARIUM mg/kg  -- 61  84  J 28  130  J
BERYLLIUM mg/kg  -- 0.42  0.45  J 0.17  0.41  J
CADMIUM mg/kg 1 1.5  0.59  J 0.68  1.8  J
CHROMIUM, TOTAL mg/kg 43 17  25  J 19  60  J
COBALT mg/kg 50 8.1  7  J 3  8.1  J
COPPER mg/kg 32 41  170  J 120  290  J
IRON mg/kg 20000 16000  19000  J 9600  20000  J
LEAD mg/kg 36 30  310  J 370  560  J
MANGANESE mg/kg 460 420  490  J 290  410  J
MERCURY mg/kg 0.2 0.14  0.74  J 0.32  1.1  J
NICKEL mg/kg 23 19  22  J 12  38  J
SELENIUM mg/kg 5 1  0.9  J 0.37  1.1  J
SILVER mg/kg 1 0.2  0.65  J 0.8  2.4  J
THALLIUM mg/kg  -- 0.24  0.18  J ND 0.2  J
VANADIUM mg/kg  -- 15  17  J 5.9  18  J
ZINC mg/kg 120 210  250  J 170  730  J
Polychlorinated Biphenyls (PCBs)
PCB, Total mg/kg 0.1 0.0366  14.6  J 0.549  84.7  J
PCB-1248 (AROCLOR 1248) mg/kg 0.1 0.027  J 5.5  0.46  J 56  J
PCB-1254 (AROCLOR 1254) mg/kg 0.1 ND 7.6  ND 25  J
PCB-1260 (AROCLOR 1260) mg/kg 0.1 0.0096  1.5  J 0.089  3.7  J
Pesticides
ALDRIN mg/kg 0.002 ND ND 0.00012  J ND
ALPHA BHC (ALPHA HEXACHLOROCYCLOHEXANE) mg/kg 0.006 ND 0.00027  J+ ND ND
ALPHA ENDOSULFAN mg/kg 0.001 ND 0.0055  J+ 0.0014  0.15  
ALPHA-CHLORDANE mg/kg 0.068 ND 0.0034  J+ ND 0.052  J
BETA BHC (BETA HEXACHLOROCYCLOHEXANE) mg/kg 0.005 ND 0.068  J+ 0.00049  J 2  J
BETA ENDOSULFAN mg/kg 0.001 0.00012  J 0.0022  J+ 0.00074  J 0.034  J
Chlordane; Gamma- mg/kg 0.068 0.0015  0.021  J+ 0.013  J 0.58  
DDT, Total mg/kg 0.044 0.00612  J 0.0359  J+ 0.0154  J 1.385  
DELTA BHC (DELTA HEXACHLOROCYCLOHEXANE) mg/kg 0.003 0.00015  J 0.021  J+ 0.0031  J 0.64  J
DIELDRIN mg/kg 0.18 0.00012  J 0.0036  J+ 0.0013  J 0.11  J
ENDOSULFAN SULFATE mg/kg 0.001 0.00033  J 0.0042  J+ 0.00091  J 0.083  J
ENDRIN mg/kg 0.09 0.00092  0.013  J+ 0.0038  J 0.53  J
ENDRIN ALDEHYDE mg/kg 0.09 0.00013  J 0.0022  J+ 0.0005  J 0.091  
ENDRIN KETONE mg/kg 0.09 0.0003  J 0.012  J+ 0.00057  J 0.065  J
GAMMA BHC (LINDANE) mg/kg 0.047 ND 0.017  J+ 0.0022  J 0.3  J
HEPTACHLOR mg/kg 0.075 ND 0.014  J+ 0.003  J 0.55  J
HEPTACHLOR EPOXIDE mg/kg 0.015 0.00041  J 0.023  J+ 0.0025  J 0.43  J
METHOXYCHLOR mg/kg 0.059 0.00054  J 0.061  J+ 0.0083  J 0.52  J
Semivolatile Organic Contaminants
2-METHYLPHENOL (O-CRESOL) mg/kg 0.024 ND ND 0.16  J ND
3- AND 4- METHYLPHENOL (TOTAL) mg/kg 0.024 ND 3.7  1.2  0.76  J
4-CHLOROANILINE mg/kg  -- 0.022  J ND ND ND
BENZALDEHYDE mg/kg  -- 0.057  J ND ND ND
BENZYL BUTYL PHTHALATE mg/kg 0.022 ND 0.4  J ND ND

Table 4-10  Summary of Contaminant Data for Sediment Samples Used in Toxicity Testing, Eighteenmile Creek OU2, 
Lockport, NY
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Chemicala Unit
Screening 

Valueb
BG1-SED01   
(0 - 0.5 ft)

OU2-SED01 
(0 - 0.5 ft)

OU2-SED02 
(0 - 0.5 ft)

OU2-SED03 
(0 - 0.5 ft)

Table 4-10  Summary of Contaminant Data for Sediment Samples Used in Toxicity Testing, Eighteenmile Creek OU2, 
Lockport, NY

BIS(2-ETHYLHEXYL) PHTHALATE mg/kg 360 0.056  J ND 1.1  J 1.9  J
Polycyclic Aromatic Hydrocarbons
PAH, Total mg/kg 4 3.8 35 122 43
Organic Carbon
TOTAL ORGANIC CARBON %  -- 6.5 6.1 9.6 9.2

Key:
 -- (dash) = not available
Bold = Maximum detected concentration
J = estimated value
J+ = estimated (high) value
Shading = exceeds screening level

Notes:
a = Detected contaminants
b = NYSDEC Class A or equivalent (from Table 4-4a).



1 2 3 4

Growth (mg/fish dry weight)
c

BG1-SW01 Reference Area
d 0.5140 0.5956 0.5060 0.5170 0.5332  -- 

OU2-SW01 Site (OU2) 0.5350 0.5590 0.5720 0.5989 0.5662 No

OU2-SW02 Site (OU2) 0.5380 0.6044 0.6550 0.6900 0.6219 No

OU2-SW03 Site (OU2) 0.5560 0.5130 0.5060 0.5230 0.5245 No

Survival (%)
c

BG1-SW01 Reference Area
d 100% 90% 100% 100% 98%  -- 

OU2-SW01 Site (OU2) 100% 100% 90% 90% 95% No

OU2-SW02 Site (OU2) 100% 90% 100% 90% 95% No

OU2-SW03 Site (OU2) 100% 100% 100% 100% 100% No

Key:

 -- (dash) = not applicable

OU2 = Operable Unit 2

p = probability

Notes:

a. Four replicates with 10 fish (fathead minnow larvae) per replicate.

b. Dunnett's test.

c. Results from USEPA (2002) Method 1000.0 (Fathead Minnow Larval Survival and Growth Test).

d. East branch of Eighteenmile Creek at Gasport, NY (1500 feet north of New York State barge canal).

Table 4-11.  Summary of Fathead Minnow Surface-Water Bioassay Results, Eighteenmile Creek OU2 Site, Lockport, New 

York.

Sample Location
Replicate

a

Average

Is OU2 sample 

average less than 

reference sample 

average  (p < 0.05)?
b



 02:1003239.0009.03.04-B4547
Table 4-11 and 4-12 (SW Tox).xlsx-Tab 4-12 Cerio Sum-7/15/2016

1 2 3 4 5 6 7 8 9 10
Reproduction (young/female)c

BG1-SW01 Reference Aread 24 21 21 22 16 19 24 19 19 18 20.3  -- 

OU2-SW01 Site (OU2) 18 20 31 24 23  --e 22 26 20 18 22.4 No

OU2-SW02 Site (OU2) 20 24 25 29 25 25 27 21 20 18 23.4 No

OU2-SW03 Site (OU2) 21 22 18 24 25 21 0f 25 24 24 22.7 No
Survival (%)c

BG1-SW01 Reference Aread 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%  -- 

OU2-SW01 Site (OU2) 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% No

OU2-SW02 Site (OU2) 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% No

OU2-SW03 Site (OU2) 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% No
Key:
 -- (dash) = not applicable
OU2 = Operable Unit 2
p = probability

Notes:
a. Ten replicates with 1 neonate per replicate at start of test.
b. Dunnett's test.
c. Results from USEPA (2002) Method 1002.0 (Ceriodaphnia dubia  Survival and Reproduction test).
d. East branch of Eighteenmile Creek at Gasport, NY (1500 feet north of New York State barge canal).
e. Male
f. Outlier

Table 4-12  Summary of Ceriodaphnia dubia  Surface-Water Bioassay Results, Eighteenmile Creek OU2 Site, Lockport, New York

Sample Location
Replicatea

Average

Is OU2 sample 
average less than 
reference sample 

average (p < 0.05)?b



Table 4-13  Summary of Fish Samples Collected from the Eighteenmile Creek OU2 Site in May 2015.
Fish Type Sample Number Species Sample Type Sample Composition Details

Eighteenmile Creek Operable Unit 2 (OU2)
OU2-RED-01 Silver Redhorse Fillet, skin-on with ribs 1 fillet from 557-mm male
OU2-RED-02 Silver Redhorse Fillet, skin-on with ribs 1 fillet from 396-mm female
OU2-RED-03 Silver Redhorse Fillet, skin-on with ribs 1 fillet from 380-mm female
OU2-SMB-01 Smallmouth Bass Fillet, skin-on with ribs 1 fillet from 300-mm male
OU2-SMB-02 Smallmouth Bass Fillet, skin-on with ribs 1 fillet from 276-mm female
OU2-SMB-03 Smallmouth Bass Fillet, skin-on with ribs 1 fillet from 325-mm female
OU2-SMB-04 Smallmouth Bass Fillet, skin-on with ribs 1 fillet from 295-mm female
OU2-WAL-01 Walleye Fillet, skin-on with ribs 1 fillet from 555-mm female
OU2-WAL-02 Walleye Fillet, skin-on with ribs 1 fillet from 465-mm male
OU2-WAL-03 Walleye Fillet, skin-on with ribs 1 fillet from 572-mm female
OU2-ROC-01 Rock Bass Whole-body composite 5 fish, 100 to 201 mm
OU2-ROC-02 Rock Bass Whole-body composite 5 fish, 134 to 205 mm
OU2-ROC-03 Rock Bass/Pumpkinseed Whole-body composite 2 fish, 163 and 100 mm

Key:
mm = millimeters
OU2 = Operable Unit 2

Game

Forage



OU2 Site
Eighteenmile Creek, Lockport, NY

Rock Bass
Analytea

PERCENT LIPIDS 6/6  -- 0.64 0.58 1.2
Metals (mg/kg wet weight)
ALUMINUM 7/7 33 2.5 J 1.9 J 22
ARSENIC 7/7 1.7 0.14 0.24 0.35
BARIUM 7/7  -- 0.5 J 1.2 2.8
CADMIUM 3/7 0.15 0.0088 J 0.0067 U 0.017 J
CHROMIUM, TOTAL 7/7 0.69 0.16 J 0.25 0.79
COBALT 7/7  -- 0.016 J 0.019 J 0.067
COPPER 7/7 3.1 0.49 0.76 5.5
IRON 7/7  -- 16 18 79
LEAD 7/7 2.2 0.1 0.18 0.78
MANGANESE 7/7  -- 1 1.7 7.9
MERCURY 4/7 0.46 0.18 0.077 J 0.064 J
NICKEL 7/7 18.4 0.039 J 0.041 J 0.47
SELENIUM 7/7 1.1 0.43 J 0.42 J 0.53
VANADIUM 7/7  -- 0.33 0.42 0.46
ZINC 7/7 27 18 22 31
PAHs  (mg/kg wet weight)
NAPHTHALENE 7/7  -- 0.0046 J 0.0045 J 0.0046 J
PCBs  (mg/kg wet weight)
PCB-1254 (AROCLOR 1254) 7/7 0.91 0.34 J 0.11 J 0.62 J
PCB-1260 (AROCLOR 1260) 7/7 0.91 0.12 0.041 0.21
Dioxins/Furans  (mg/kg wet weight)
2,3,7,8-TCDD TEQ (ND = 0) 7.2E-05 2.9E-06 J  --  --
Pesticides  (mg/kg wet weight)
ALDRIN 7/7  -- 0.00035 J 0.00068 J 0.00043 J
ALPHA BHC (ALPHA HEXACHLOROCYCLOHEXANE) 6/7  -- 0.000093 J 0.00011 J 0.000068 U
ALPHA ENDOSULFAN 6/7 0.073 0.00094 J 0.00054 J 0.0022
ALPHA-CHLORDANE 6/7 0.55 0.003 J 0.0027 0.0022 J
BETA BHC (BETA HEXACHLOROCYCLOHEXANE) 7/7  -- 0.00052 0.00037 J 0.00057 J
BETA ENDOSULFAN 6/7 0.073 0.00048 J 0.0006 J 0.00083 J
Chlordane; Gamma- 6/7 0.55 0.017 0.011 J 0.02
DELTA BHC (DELTA HEXACHLOROCYCLOHEXANE) 7/7  -- 0.00038 J 0.00031 J 0.00052 J
DIELDRIN 7/7 0.22 0.0025 J 0.002 J 0.0036 J
ENDOSULFAN SULFATE 7/7 0.073 0.0037 J 0.0022 0.004
ENDRIN 7/7 0.025 0.03 0.011 0.03
ENDRIN ALDEHYDE 7/7  -- 0.0036 0.0012 J 0.0037
ENDRIN KETONE 7/7  -- 0.0026 J 0.002 J 0.0028 J
GAMMA BHC (LINDANE) 6/7 0.023 0.0011 J 0.0008 J 0.00079 J
HEPTACHLOR 6/7  -- 0.00042 J 0.0006 J 0.00044 J
HEPTACHLOR EPOXIDE 7/7  -- 0.01 J 0.0038 J 0.0067 J
METHOXYCHLOR 6/7 0.2 0.01 J 0.0043 J 0.011 J
P,P'-DDD 7/7  -- 0.0018 J 0.0019 J 0.00074 J
P,P'-DDE 7/7 1 0.0097 J 0.02 0.0064 J
P,P'-DDT 7/7 0.47 0.055 J 0.021 0.099
SVOCs  (mg/kg wet weight)
BENZALDEHYDE 3/7  -- 0.04 U 0.039 U 0.069 J
PHENOL 5/7  -- 0.0063 U 0.0062 U 0.03 J
Key:
 -- (dash) = not available
ND  = non detects
TCDD = Tetrachlorodibenzo-p-dioxin
TEQ  = Toxic Equivalent
Gray Shading = value exceeds tissue screening concentration (for effects on fish)

Notes:
a = Analytes detected in at least one sample are listed.  

Table 4-14 May 2015 Forage Fish Composite Sample Data Summary, Eighteenmile Creek Operable 
Unit 2, Lockport, New York.

b = Dyer et al. (2000) except for 2,3,7,8 TCDD, which is from Windward (2004), and total PCBs, which is from draft Black River 
Site Ecological Risk Assessment (USEPA 2015).

Tissue 
Screening 

Valueb 

(mg/kg)FoD OU2-ROC-C01 OU2-ROC-C02 OU2-ROC-C03
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Table 4-15 May 2015 Game Fish Sample Data Summary, Eighteenmile Creek Operable Unit 2, Lockport, New York.

Analytea

PERCENT LIPIDS 16/16  -- 0.73 0.31 0.86 -- -- 0.19 -- 0.88 1.0 0.91
Metals (mg/kg wet weight)
ALUMINUM 19/19 33 2.9 J 1.1 J 2.6 J -- 2.0 J 1.3 J 1.5 J 1.4 J 0.98 J 0.83 J
ARSENIC 19/19 1.7 0.027 J 0.029 J 0.046 J -- 0.21 0.16 0.20 0.14 0.18 0.078 J
BARIUM 19/19  -- 0.22 J 0.20 J 0.16 J -- 0.23 J 0.18 J 0.17 J 0.22 J 0.22 J 0.092 J
CADMIUM 0/19 0.15 0.0071 U 0.0068 U 0.0072 U -- 0.0070 U 0.0069 U 0.0069 U 0.0071 U 0.0074 U 0.0067 U
CHROMIUM, TOTAL 19/19 0.69 0.19 J 0.35 1.1 -- 0.22 0.51 0.19 J 0.18 J 0.19 J 0.16 J
COBALT 19/19  -- 0.010 J 0.011 J 0.021 J -- 0.014 J 0.011 J 0.0097 J 0.008 J 0.0086 J 0.0054 J
COPPER 19/19 3.1 0.59 5.7 6.8 -- 0.44 0.47 0.46 0.43 0.37 0.39
IRON 17/19  -- 15 25 30 -- 7.2 8.4 6.4 7.2 0.37 U 0.34 U
LEAD 19/19 2.2 0.031 J 0.14 0.22 -- 0.054 J 0.060 J 0.33 0.030 J 0.024 J 0.018 J
MANGANESE 19/19  -- 0.53 1.2 0.84 -- 0.76 0.49 0.55 0.55 0.51 J 0.35 J
MERCURY 17/19 0.46 0.095 J 0.17 0.064 J -- 0.46 0.27 0.50 0.32 0.40 0.20
NICKEL 19/19 18.4 0.072 J 0.16 0.58 -- 0.076 J 0.18 0.079 J 0.060 J 0.038 J 0.031 J
SELENIUM 19/19 1.1 0.34 J 0.20 J 0.32 J -- 0.56 0.47 J 0.56 0.39 J 0.52 J 0.26 J
VANADIUM 19/19  -- 0.43 0.20 0.44 -- 0.36 0.33 0.34 0.40 0.39 0.34
ZINC 19/19 27 12 6.8 12 -- 13 8.7 8.4 6.7 8.2 5.7
PAHs  (mg/kg wet weight)
ACENAPHTHENE 2/18  -- 0.0051 U 0.0051 U 0.0051 U -- -- 0.0051 U 0.0051 U 0.022 J 0.0051 U 0.019 J
NAPHTHALENE 3/18  -- 0.0046 U 0.0046 U 0.0046 U -- -- 0.0046 U 0.0046 U 0.058 0.047 J 0.053
PCBs  (mg/kg wet weight)
PCB-1254 (AROCLOR 1254) 20/20 0.91 0.12 J 0.018 J 0.0044 J 0.11 J 0.058 J 0.46 J 0.084 J 0.060 J 0.080 J 0.060 J
PCB-1260 (AROCLOR 1260) 20/20 0.91 0.061 J 0.016 0.0023 0.050 0.024 0.15 0.028 0.044 0.056 0.029
Dioxins/Furans  (mg/kg wet weight)
2,3,7,8-TCDD TEQ (ND=0) 2/2 7.2E-05 -- -- -- 2.5E-06 J -- -- -- -- -- --
Pesticides  (mg/kg wet weight)
ALDRIN 18/20  -- 0.000068 J 0.000024 J 0.000037 J 0.00039 J 0.000075 U 0.00031 J 0.00026 J 0.000074 J 0.000099 J 0.00024 J
ALPHA BHC (ALPHA HEXACHLO 12/20  -- 0.000014 U 0.000062 J 0.000028 J 0.000068 U 0.000068 U 0.000068 U 0.000068 U 0.000013 U 0.000030 J 0.000013 U
ALPHA ENDOSULFAN 19/20 0.073 0.00027 J 0.000018 J 0.000057 J 0.00030 J 0.00017 J 0.0033 0.00033 J 0.000087 J 0.00044 J 0.00041
ALPHA-CHLORDANE 20/20 0.55 0.0014 J 0.00016 J 0.00027 0.0011 J 0.00013 J 0.0037 J 0.00053 J 0.0010 0.0024 J 0.0029
BETA BHC (BETA HEXACHLORO 13/20  -- 0.00054 J 0.000021 U 0.000047 J 0.00011 U 0.00015 J 0.00018 J 0.00011 U 0.000021 U 0.000059 J 0.000050 J
BETA ENDOSULFAN 19/20 0.073 0.00018 J 0.000025 J 0.000031 J 0.00030 J 0.000082 J 0.0020 J 0.00017 J 0.00018 J 0.00033 J 0.00042 J
Chlordane; Gamma- 19/20 0.55 0.0039 J 0.0024 0.00099 0.0048 0.0019 0.039 0.0044 0.0019 0.0056 J 0.0050
DELTA BHC (DELTA HEXACHLOR 14/20  -- 0.00025 J 0.000022 J 0.000067 J 0.00016 J 0.000064 U 0.0013 0.00013 J 0.000013 U 0.00032 J 0.00030 J
DIELDRIN 20/20 0.22 0.00081 J 0.00012 J 0.00015 J 0.00088 J 0.00041 J 0.0074 J 0.00075 J 0.00055 J 0.0012 J 0.0015 J
ENDOSULFAN SULFATE 20/20 0.073 0.00064 J 0.00015 J 0.00026 0.0016 0.00042 J 0.0090 0.00082 0.00079 0.0018 J 0.0018
ENDRIN 20/20 0.025 0.0050 J 0.0014 0.0012 0.0067 0.0034 0.066 0.0077 J 0.0028 J 0.0073 J 0.0061 J
ENDRIN ALDEHYDE 20/20  -- 0.00030 J 0.00011 J 0.000066 J 0.00056 J 0.00041 J 0.0087 0.00085 0.00022 J 0.00064 J 0.00065 J
ENDRIN KETONE 20/20  -- 0.00098 J 0.00032 J 0.00026 J 0.0017 J 0.00055 J 0.011 J 0.0008 J 0.00097 J 0.0017 J 0.0014 J
GAMMA BHC (LINDANE) 17/20 0.023 0.000074 J 0.00016 0.00014 J 0.00084 0.00043 J 0.00081 J 0.00050 J 0.00019 J 0.00027 J 0.00022 J
HEPTACHLOR 8/20  -- 0.00032 J 0.000018 U 0.000018 U 0.000093 U 0.000093 U 0.0016 J 0.000093 U 0.000018 U 0.00028 J 0.00036 J
HEPTACHLOR EPOXIDE 20/20  -- 0.0015 J 0.00026 J 0.00031 J 0.0033 J 0.00066 J 0.016 J 0.0020 J 0.00067 J 0.0024 J 0.0018 J
METHOXYCHLOR 18/20 0.2 0.0027 J 0.00092 J 0.00070 J 0.0028 J 0.0013 J 0.019 J 0.0019 J 0.0021 J 0.0052 J 0.000017 U
P,P'-DDD 18/20  -- 0.0017 J 0.00013 J 0.00048 J 0.00045 J 0.000055 U 0.0011 J 0.000055 U 0.0009 J 0.0013 J 0.0027 J
P,P'-DDE 20/20 1 0.0095 J 0.0016 0.0023 0.0061 J 0.00069 J 0.0090 J 0.0012 J 0.0076 0.013 J 0.018
P,P'-DDT 20/20 0.47 0.0071 J 0.0024 0.0020 0.014 0.0067 0.12 0.016 0.0045 0.012 J 0.0014 J
SVOCs  (mg/kg wet weight)
2-METHYLPHENOL (O-CRESOL) 2/18  -- 0.019 U 0.019 U 0.019 U -- -- 0.019 U 0.019 U 0.028 J 0.018 U 0.033 J

Tissue 
Screening 

Valueb 

(mg/kg)FoD OU2-RED-01 OU2-RED-02 OU2-RED-03

Silver Redhorse
OU2-SMB-01 OU2-SMB-02 OU2-SMB-03 OU2-SMB-04

Smallmouth Bass
OU2-WAL-01 OU2-WAL-02 OU2-WAL-03

Eighteenmile Creek, Lockport, NY
OU2 Site

Walleye
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Table 4-15 May 2015 Game Fish Sample Data Summary, Eighteenmile Creek Operable Unit 2, Lockport, New York.

Analytea

Tissue 
Screening 

Valueb 

(mg/kg)FoD OU2-RED-01 OU2-RED-02 OU2-RED-03

Silver Redhorse
OU2-SMB-01 OU2-SMB-02 OU2-SMB-03 OU2-SMB-04

Smallmouth Bass
OU2-WAL-01 OU2-WAL-02 OU2-WAL-03

Eighteenmile Creek, Lockport, NY
OU2 Site

Walleye

BENZALDEHYDE 3/18  -- 0.040 U 0.040 U 0.040 U -- -- 0.040 U 0.040 U 0.039 U 0.039 U 0.039 U
PENTACHLOROPHENOL 1/18  -- 0.024 U 0.024 U 0.024 U -- -- 0.024 U 0.024 U 0.050 J 0.024 U 0.024 U
PHENOL 7/18  -- 0.0063 U 0.0063 U 0.0063 U -- -- 0.0063 U 0.15 0.11 0.10 0.11
Key:
 -- (dash) = not available
ND  = non detects
TCDD = Tetrachlorodibenzo-p-dioxin
TEQ  = Toxic Equivalent
Gray Shading = value exceeds tissue screening concentration (for effects on fish)

Notes:
a = Analytes detected in at least one sample are listed.  
b = Dyer et al. (2000) except for 2,3,7,8-TCDD, which is from Windward (2004), and total PCBs, which is from the draft Black River Site Ecological Risk Assessment (USEPA 2015).



Table 4-16  Wildlife Exposure Parameters, Baseline Ecological Risk Assessment, Eighteenmile Creek OU2, Lockport, New York

American Robina 100% soil invertebrates 0.42 ha 1 0.58 0.08 0.141 0.10 0.014 0.137
Short-Tailed Shrewb 100% soil invertebrates 0.22 ha 1 1 0.015 0.209 0.03 0.0063 0.220
Mourning Dovec 100% plant seeds 2500 ha 0.003 0.67 0.15 0.190 0.14 0.0264 0.109
Meadow Voleb 100% herbaceous plants 0.037 ha 1 1 0.044 0.088 0.032 0.0028 0.136
Red-Tailed Hawkc 100% small mammals 60 to 1770 ha 0.13 0.67 0.96 0.035 0.057 0.0020 0.060
Long-Tailed Weaselc 100% small mammals 12 ha 0.64 1 0.085 0.13 0.043 0.0056 0.127

Tree Swallowd 100% benthic invertebrates 0.1 km 1 0.42 0.0208 0.240 0.0 0.0 0.212
Little Brown Bate 100% benthic invertebrates 0.1 km 1 0.71 0.007 0.114 0.0 0.0 0.157
Muskratf 100% aquatic plants 0.048 ha 1 1 1.09 0.032 0.20 0.0064 0.098
Mallardd 100% aquatic plants 40 to 1440 ha 0.19 0.67 1.15 0.056 0.02 0.0011 0.056
Herond 100% forage fish 0.98 km 1 0.67 2.39 0.043 0.02 0.0009 0.044
Minkd 100% forage fish 1.2 to 2.6 km 1 1 0.93 0.069 0.01 0.0007 0.100

Key:
BW = body weight kg dw/kg BW/d = kilograms dry weight per kilograms body weight per day.
dw = dry weight L/kg BW/d = Liters per kilogram body weight per day.
ha = hectare OU2 = Operable Unit 2
IR = Ingestion rate Shading = Lower of SUF or ED used in exposure assessment.
kg = kilogram

Notes:

e. TAMS (1999) for BW, food-IR (wet), fraction soil in diet, water-IR, and home range.  Food moisture content of 68% assumed to convert wet food-IR to dry food-IR 
(wet food-IR x [1 - 0.68] = dry food-IR).

Soil or Sed. 
IR (kg dw/kg 

BW/d)

Water IR 
(L/kg 
BW/d)

c. USEPA (2007) for BW-normalized food-IR and fraction soil in diet.  USEPA (1999) for body weight and water IR.  Dove home range from Baskett et al. (1993).  
Hawk home range from USEPA (1993). Weasel home range from Adirondack Ecological Center (2015).

Site Use 
Factor 
(SUF) 

(unitless)g

b. USEPA (2007) for BW-normalized food-IR and fraction soil in diet. Sample and Suter (1994) for BW and water-IR.  USEPA (1993) for home range for shrew and 
vole.

d. TAMS (1999) for BW, food-IR (dry), fraction soil in diet, and water-IR.  Mink and mallard home range from USEPA (1993). Tree swallow and heron home range 
from TAMS (1999).

Body 
Weight 

(kg)

Exposure 
Duration 

(ED) 
(unitless)h

Food IR 
(kg dw/kg 

BW/d)

Fraction 
Soil in 

Diet

a. USEPA (1999) for BW, BW-normalized food-IR (wet), fraction soil in diet, and water IR.  Food moisture content of 68% assumed to convert  wet food-IR to dry food 
IR (0.44 kg wet/kg BW/day x [1 − 0.68] = 0.141 kg dry/kg BW/day).  Robin home range from Sample and Suter (1994).

g. Site use factor estimated by dividing the terrestrial area of the site (7.72 ha) by the minimum home range size in hectares, or by dividing the length of the creek in OU2 
(1.2 km) by the home range size in km.  Resulting values > 1 were set equal to 1.  

h. Exposure duration equals fraction of year spent at site.  Site presence assumed to be 8 months for dove, hawk, mallard, and heron; 7 months for robin; 5 months for 
swallow; and 8.5 months for bat.

f. USEPA (1999) for BW, BW-normalized food-IR (wet), soil-IR, and water IR.  Food moisture content of 88% assumed to convert  wet food-IR to dry food IR (0.267 kg 
wet/kg BW/day x [1 − 0.88] = 0.032 kg dry/kg BW/day).  Muskrat home range from USEPA (1993).

Species Assumed Diet

Aquatic-Dependent Wildlife

Home Range    
(ha or km)

Terrestrial Wildlife



Terrestrial Wildlife
American Robin X X
Short-Tailed Shrew X X
Mourning Dove X X
Meadow Vole X X
Red-Tailed Hawk X X
Long-Tailed Weasel X X

Tree Swallow X
Little Brown Bat X
Muskrat X X
Mallard X X
Great Blue Heron X X
Mink X X
Key:
BERA = Baseline Ecological Risk Assessment
BSAF = Biota Sediment (or Soil) Accumulation Factor
EPC = exposure point concentration
OU2 = Operable Unit 2
UCL = upper confidence limit

Notes:

Table 4-17  Sources of Exposure Point Concentrations for Calculating Exposure Estimates for Wildlife, Baseline Ecological 
Risk Assessment, Eighteenmile Creek OU2, Lockport, New York 

a. Based on 95% UCL on average surface-soil concentration.  For chemicals with no available model, the chemical concentration in plants, 
earthworms, and small mammals was set equal to the surface-soil EPC.  Site-specific bioaccumulation equation used for earthworm EPC.
b. Based on 95% UCL on average surface sediment concentration.  For chemicals with no available model, the chemical concentration in aquatic 
plants and benthos was set equal to the sediment EPC. Site-specific BSAF used for benthos EPC.

95% UCL on Average 
ConcentrationWildlife Model 

Species OU2 
Surface 

Soil

Exposure Point Concentration

Aquatic 
Plant Benthos

Modeled Concentrationa

(from soil)

Earthworm

Modeled Concentrationb 

(from sediment) Measured 
Forage Fish 

ConcentrationSmall 
Mammal

Terrestrial 
Plant

Aquatic-Dependent Wildlife

OU2 
Sediment
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Analytea, b

Surface 
Soil EPC 
(mg/kg 
dry)c

Soil-to-Earthworm Bioaccumulation 
Equation Source

Earthworm 
EPC 

(mg/kg dry)

Sum of Aroclors (NDs=0.5DL) 6.49 Ce = (10 ^ (1.1455*log(Cs / 0.205) + 0.0359)) * 0.11 Site-specific (see note d) 6.26

Antimony 31.4 log(Ce) = 0.6996*log(Cs) – 1.1196 Site-specific (see note e) 0.85
Arsenic 19.6 ln(Ce) = 0.706 * ln(Cs) – 1.421 USEPA 2007i 2.0
Barium 457.7 Ce = 0.091 * Cs USEPA 2007i 42
Beryllium 0.516 Ce = 0.045 * Cs USEPA 2007i 0.023
Cadmium 7.877 log(Ce) = 0.1392*log(Cs) + 0.4174 Site-specific (see note e) 3.48
Chromium 59.6 Ce = 0.306 * Cs USEPA 2007i 18
Cobalt 9.177 Ce = 0.122 * Cs USEPA 2007i 1.12
Copper 1400.3 log(Ce) = 0.4232*log(Cs) + 0.3885 Site-specific (see note e) 52.5
Lead 1176.3 log(Ce) = 0.8885*log(Cs) – 1.0950 Site-specific (see note e) 43.0
Manganese 761.9 ln(Ce) = 0.682 * ln(Cs) – 0.809 USEPA 2007i 41
Mercury 2.33 ln(Ce) = 0.118 * ln(Cs) – 0.684 Sample et al. 1998 0.56
Nickel 68.07 Ce = 1.059 * Cs Sample et al. 1998 72
Selenium 1.623 ln(Ce) = 0.733 * ln(Cs) – 0.075 USEPA 2007i 1.3
Silver 4.613 Ce = 2.045 * Cs USEPA 2007i 9.4
Thallium 2.657 Ce = 0.763 * Cs Site-specific (see note e) 2.03
Vanadium 17.27 Ce = 0.042 * Cs USEPA 2007i 0.73
Zinc 2508 log(Ce) = 0.1843*log(Cs) + 1.6082 Site-specific (see note e) 172

HPAH sum (NDs = 0.5 DL) 56.9 Ce = (10 ^ (0.5176*log(Cs / 0.205) + 0.3333)) * 0.11 Site-specific (see note d) 4.36
LPAH sum (NDs = 0.5 DL) 29.4 Ce = 0.26 * Cs  * fL/fOC Site-specific (see note d) 4.10

4-Nitroaniline 0.063 Ce = Cs Assumed 0.063
Acetophenone 0.018 Ce = Cs Assumed 0.018
Benzaldehyde 0.035 Ce = Cs Assumed 0.035
Benzyl butyl phthalate 36 Ce = Cs Assumed 36
Biphenyl (diphenyl) 0.39 Ce = Cs Assumed 0.39
Bis(2-ethylhexyl)phthalate 1.025 Ce = Cs Assumed 1.025
Carbazole 0.419 Ce = Cs Assumed 0.419
Dibenzofuran 0.467 Ce = Cs Assumed 0.467
Diethyl phthalate 23 Ce = Cs Assumed 23
Di-n-butyl phthalate 0.327 Ce = Cs Assumed 0.327
Di-n-octyl phthalate 0.347 Ce = Cs Assumed 0.347
Phenol 0.034 Ce = Cs Assumed 0.034

Aldrin 0.00124 Ce = 7.07 * Cs  * fL/fOC Site-specific (see note d) for ΣDDT 0.005
alpha-BHC 0.00202 Ce = 5.12 * Cs  * fL/fOC Site-specific (see note d) for beta-BHC 0.006
Endosulfan I 0.0041 Ce = 7.07 * Cs  * fL/fOC Site-specific (see note d) for ΣDDT 0.016
beta-BHC 0.00636 Ce = 5.12 * Cs  * fL/fOC Site-specific (see note d) 0.017
Endosulfan II 0.0031 Ce = 7.07 * Cs  * fL/fOC Site-specific (see note d) for ΣDDT 0.012
cis-Chlordane (α-Chlordane) 0.00182 Ce = 7.07 * Cs  * fL/fOC Site-specific (see note d) for ΣDDT 0.007
Σ DDT 0.184 Ce = 7.07 * Cs  * fL/fOC Site-specific (see note d) 0.70
delta-BHC 0.00128 Ce = 5.12 * Cs  * fL/fOC Site-specific (see note d) for beta-BHC 0.004
Dieldrin 0.01706 Ce = 5.60 * Cs  * fL/fOC Site-specific (see note d) 0.051
Endosulfan sulfate 0.00198 Ce = 7.07 * Cs  * fL/fOC Site-specific (see note d) for ΣDDT 0.008
Endrin 0.00654 Ce = 2.66 * Cs  * fL/fOC Site-specific (see note d) for endrin aldehyde 0.0093

Table 4-18 American Robin and Short-Tailed Shrew Exposure Point Concentrations, Baseline Ecological Risk Assessment, 
Eighteenmile Creek OU2, Lockport, New York

Polycyclic Aromatic Hydrocarbons (PAHs)

Other Semivolatile Organic Compounds (SVOCs)

Polychlorinated Biphenyls (PCBs)

Metals

Pesticides



Page 2 of 2

Analytea, b

Surface 
Soil EPC 
(mg/kg 
dry)c

Soil-to-Earthworm Bioaccumulation 
Equation Source

Earthworm 
EPC 

(mg/kg dry)

Table 4-18 American Robin and Short-Tailed Shrew Exposure Point Concentrations, Baseline Ecological Risk Assessment, 
Eighteenmile Creek OU2, Lockport, New York

Endrin aldehyde 0.004494 Ce = 2.66 * Cs  * fL/fOC Site-specific (see note d) 0.0064
Endrin ketone 0.00211 Ce = 2.66 * Cs  * fL/fOC Site-specific (see note d) for endrin aldehyde 0.0030
gamma-BHC (lindane) 0.00119 Ce = 5.12 * Cs  * fL/fOC Site-specific (see note d) for beta-BHC 0.003
Methoxychlor 0.0358 Ce = 7.07 * Cs  * fL/fOC Site-specific (see note d) for ΣDDT 0.136
trans-Chlordane (γ-Chlordane) 0.00658 Ce = 7.07 * Cs  * fL/fOC Site-specific (see note d) for ΣDDT 0.025

2,3,7,8-TCDD TEQ 1.06E-05 ln(Ce) = 1.182 * ln(Cs) + 3.533 Sample et al. 1998 4.5E-05

Key:
 -- = not analyzed
BERA = baseline ecological risk assessment
Ce = chemical concentration in earthworm
Cs = chemical concentration in soil
COPC = chemical of potential concern
DL = detection limit
DDT = dichlorodiphenyltrichloroethane
EPC = Exposure Point Concentration
fL = fraction lipid in earthworm
fOC = fraction organic carbon in soil
HPAH = high molecular weight PAH
HQ = hazard quotient
LPAH = low molecular weight PAH
mg/kg = milligrams per kilogram
NDs = non detects
NOAEL = no observed adverse effect level
OU2 = Operable Unit 2
PAH = polycyclic aromatic hydrocarbon
PCB = polychlorinated biphenyls
SVOC = semivolatile organic compound
TCDD = tetrachlorodibenzo-p-dioxin
TEQ = toxic equivalent concentration
UCL = upper confidence limit

Notes:
a. Analytes detected in surface soil in recent OU2 site investigation are listed if frequency of detection was > 5%.

c. Surface soil EPCs fromTable 4-1 (see also Appendix F)
d. Site-specific bioaccumulation equations and BSAFs for organic contaminants developed from soil contaminant data (dry weight), soil organic carbon (OC) 
data (dry weight), earthworm contaminant data (dry weight), and earthworm lipid data (dry weight) from Eighteenmile Creek OU2 (see Appendix C for 
details).  To estimate contaminant levels in native earthworms from OU2, we used site-specific soil OC of 20.5% dry weight and an assumed earthworm lipid 
content of 11% dry weight (equivalent to 1.9 % lipids wet weight assuming 83% moisture content for earthworms).
e. Site-specific bioaccumulation equations and BSAFs for metals developed from soil contaminant data (dry weight) and earthworm contaminant data (dry 
weight) from Eighteenmile Creek OU2 (see Appendix C for details). 

b. Essential nutrients (calcium, iron, magnesium, sodium, and potassium) and major soil/sediment constitutes (aluminum) were excluded from the evaluation as 
per USEPA guidance (USEPA 1989, 2003a).

Dioxins/Furans
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Analytea, b
Surface Soil 
EPC (mg/kg 

dry)c
Soil-to-Plant Bioaccumulation 

Equationd Source
Plant EPC 

(mg/kg dry)

Sum of Aroclors (NDs=0.5 DL) 6.49 Cp = 0.017 * Cs Travis & Arms 1988 for Aroclor 1254 0.110

Antimony 31.4 ln(Cp) = 0.938 * ln(Cs) – 3.233 USEPA 2007i 1.00
Arsenic 19.6 Cp = 0.03725 * Cs USEPA 2007i 0.73
Barium 457.7 Cp = 0.156 * Cs USEPA 2007i 71
Beryllium 0.516 ln(Cp) = 0.7345 * ln(Cs) – 0.5361 USEPA 2007i 0.36
Cadmium 7.877 ln(Cp) = 0.546 * ln(Cs) – 0.475 USEPA 2007i 1.92
Chromium 59.6 Cp = 0.041 * Cs USEPA 2007i 2.44
Cobalt 9.177 Cp = 0.0075 * Cs USEPA 2007i 0.069
Copper 1400.3 ln(Cp) = 0.394 * ln(Cs) + 0.668 USEPA 2007i 34
Lead 1176.3 ln(Cp) = 0.561 * ln(Cs) - 1.328 USEPA 2007i 14.0
Manganese 761.9 Cp = 0.079 * Cs USEPA 2007i 60
Mercury 2.33 ln(Cp) = 0.544 * ln(Cs) - 0.996 Bechtel Jacobs 1998a 0.59
Nickel 68.07 ln(Cp) = 0.748 * ln(Cs) - 2.223 USEPA 2007i 2.5
Selenium 1.623 ln(Cp) = 1.104 * ln(Cs) - 0.677 USEPA 2007i 0.87
Silver 4.613 Cp = 0.014 * Cs USEPA 2007i 0.065
Thallium 2.657 Cp = 0.004 * Cs Baes et al. 1984 0.011
Vanadium 17.27 Cp = 0.00485 * Cs USEPA 2007i 0.084
Zinc 2508 ln(Cp) = 0.554 * ln(Cs) + 1.575 USEPA 2007i 369

HPAH sum (NDs=0.5 DL) 56.9 ln(Cp) = 0.9469 * ln(Cs) - 1.7026 USEPA 2007i 8.4
LPAH sum (NDs=0.5 DL) 29.4 ln(Cp) = 0.4544 * ln(Cs) - 1.3205 USEPA 2007i 1.24

4-Nitroaniline 0.063 Cp = Cs Assumed 0.063
Acetophenone 0.018 Cp = Cs Assumed 0.018
Benzaldehyde 0.035 Cp = Cs Assumed 0.035
Benzyl butyl phthalate 36 Cp = Cs Assumed 36
Biphenyl (diphenyl) 0.39 Cp = Cs Assumed 0.39
Bis(2-ethylhexyl)phthalate 1.025 Cp = Cs Assumed 1.025
Carbazole 0.419 Cp = Cs Assumed 0.419
Dibenzofuran 0.467 Cp = Cs Assumed 0.467
Diethyl phthalate 23 Cp = Cs Assumed 23
Di-n-butyl phthalate 0.327 Cp = Cs Assumed 0.327
Di-n-octylphthalate 0.347 Cp = Cs Assumed 0.347
Phenol 0.034 Cp = Cs Assumed 0.034

Aldrin 0.00124 Cp = 0.0214 * Cs Travis & Arms 1988 (Table 3) 0.00003
alpha-BHC 0.00202 Cp = 0.389 * Cs Travis & Arms 1988 (Table 3) for lindane 0.0008
Endosulfan I 0.0041 Cp = 0.237 * Cs Travis & Arms 1988 (Equation 3) 0.0010
beta-BHC 0.00636 Cp = 0.389 * Cs Travis & Arms 1988 (Table 3) for lindane 0.002
Endosulfan II 0.0031 Cp = 0.313 * Cs Travis & Arms 1988 (Equation 3) 0.0010
cis-Chlordane 0.00182 Cp = 0.0155 * Cs Travis & Arms 1988 (Table 3) 0.0000
Σ DDT 0.184 ln(Cp) = 0.7524 * ln(Cs) - 2.5119 USEPA 2007i 0.023
delta-BHC 0.00128 Cp = 0.389 * Cs Travis & Arms 1988 (Table 3) for lindane 0.0005
Dieldrin 0.01706 Cp = 0.41 * Cs USEPA 2007i 0.007
Endosulfan sulfate 0.00198 Cp = 0.297 * Cs Travis & Arms 1988 (Equation 3) 0.0006
Endrin 0.00654 Cp = 0.0151 * Cs Travis & Arms 1988 (Table 3) 0.00010
Endrin aldehyde 0.004494 Cp = 0.0151 * Cs Travis & Arms 1988 (Table 3) for endrin 0.00007
Endrin ketone 0.00211 Cp = 0.0151 * Cs Travis & Arms 1988 (Table 3) for endrin 0.00003

Table 4-19 Mourning Dove and Meadow Vole Exposure Point Concentrations, Baseline Ecological Risk Assessment, Eighteenmile 
Creek OU2 Site, Lockport, New York

Polychlorinated Biphenyls

Metals

Polycyclic Aromatic Hydrocarbons (PAHs)

Other Semivolatile Organic Compounds (SVOCs)

Pesticides
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Analytea, b
Surface Soil 
EPC (mg/kg 

dry)c
Soil-to-Plant Bioaccumulation 

Equationd Source
Plant EPC 

(mg/kg dry)

Table 4-19 Mourning Dove and Meadow Vole Exposure Point Concentrations, Baseline Ecological Risk Assessment, Eighteenmile 
Creek OU2 Site, Lockport, New York

gamma-BHC (lindane) 0.00119 Cp = 0.389 * Cs Travis & Arms 1988 (Table 3) 0.00046
Methoxychlor 0.0358 Cp = 0.0448 * Cs Travis & Arms 1988 (Equation 3) 0.0016
trans-Chlordane 0.00658 Cp = 0.0155 * Cs Travis & Arms 1988 (Table 3) 0.0001

2,3,7,8-TCDD TEQ 1.06E-05 Cp = 0.0135 * Cs Travis & Arms 1988 (Table 3) 1.43E-07

Key:
 -- = not available
BERA = baseline ecological risk assessment
Cp = plant contaminant concentration
Cs = soil contaminant concentration
COPC = chemical of potential concern
DL = detection limit
DDT = dichlorodiphenyltrichloroethane
EPC = Exposure Point Concentration
HPAH = high molecular weight PAH
HQ = hazard quotient
LPAH = low molecular weigjht PAH
mg/kg = milligrams per kilogram
NDs = non detects
NOAEL = no observed adverse effect level
OU2 = Operable Unit 2
PAH = polycyclic aromatic hydrocarbon
SVOCs = semivolatile organic compounds
TCDD = tetrachlorodibenzo-p-dioxin
TEQ = toxic equivalent concentration
UCL = upper confidence limit

Notes:

c. Surface soil EPCs fromTable 4-1 (see also Appendix F)
d. Soil-to-plant vegetative (leafy) tissues.

a. Analytes detected in surface soil in recent OU2 site investigation are listed if frequency of detection was > 5%.
b. Essential nutrients (calcium, iron, magnesium, sodium, and potassium) and major soil/sediment constitutes (aluminum) were excluded from the 
evaluation as per USEPA guidance (USEPA 1989, 2003a).

Dioxins/Furans
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Polychlorinated Biphenyls (PCBs)
Sum of Aroclors (NDs = 0.5 DL) 35.6 Cp = 0.017 * Cs Travis and Arms 1988 for Aroclor 1254 0.61
Metals
Antimony 5.39 ln(Cp) = 0.938 * ln(Cs) – 3.233 USEPA 2007i 0.19
Arsenic 7.19 Cp = 0.03725 * Cs USEPA 2007i 0.27
Barium 125.1 Cp = 0.156 * Cs USEPA 2007i 19.5
Beryllium 0.502 ln(Cp) = 0.7345 * ln(Cs) – 0.5361 USEPA 2007i 0.35
Cadmium 1.573 ln(Cp) = 0.546 * ln(Cs) – 0.475 USEPA 2007i 0.80
Chromium 33.6 Cp = 0.041 * Cs USEPA 2007i 1.38
Cobalt 7.5 Cp = 0.0075 * Cs USEPA 2007i 0.056
Copper 476.2 ln(Cp) = 0.394 * ln(Cs) + 0.668 USEPA 2007i 22.1
Lead 801.9 ln(Cp) = 0.561 * ln(Cs) - 1.328 USEPA 2007i 11.3
Manganese 672.8 Cp = 0.079 * Cs USEPA 2007i 53.2
Mercury 1.63 ln(Cp) = 0.544 * ln(Cs) - 0.996 Bechtel Jacobs 1998a 0.48
Nickel 31.14 ln(Cp) = 0.748 * ln(Cs) - 2.223 USEPA 2007i 1.42
Selenium 0.866 ln(Cp) = 1.104 * ln(Cs) - 0.677 USEPA 2007i 0.43
Silver 1.421 Cp = 0.014 * Cs USEPA 2007i 0.020
Thallium 0.48 Cp = 0.004 * Cs Baes et al. 1984 0.002
Vanadium 16.65 Cp = 0.00485 * Cs USEPA 2007i 0.081
Zinc 963.3 ln(Cp) = 0.554 * ln(Cs) + 1.575 USEPA 2007i 217
Polycyclic Aromatic Hydrocarbons (PAHs)
HPAH sum (NDs = 0.5 DL) 168.9 ln(Cp) = 0.9469 * ln(Cs) - 1.7026 USEPA 2007i 23.4
LPAH sum (NDs = 0.5 DL) 76.4 ln(Cp) = 0.4544 * ln(Cs) - 1.3205 USEPA 2007i 1.92
Semivolatile Organic Compounds (SVOCs)
2-Methylphenol 0.22 Cp = Cs Assumed 0.22
4-Methylphenol 0.63 Cp = Cs Assumed 0.631
Benzaldehyde 0.043 Cp = Cs Assumed 0.043
Benzyl butyl phthalate 0.4 Cp = Cs Assumed 0.4
Biphenyl (diphenyl) 1.4 Cp = Cs Assumed 1.4
Bis(2-ethylhexyl)phthalate 4.50 Cp = Cs Assumed 4.5
Carbazole 10.3 Cp = Cs Assumed 10.3
Dibenzofuran 12.0 Cp = Cs Assumed 12
Di-n-octylphthalate 0.0039 Cp = Cs Assumed 0.0039
Phenol 0.55 Cp = Cs Assumed 0.55
Pesticides
Aldrin 0.075 Cp = 0.0241 * Cs Travis and Arms 1988 (Table 3) 0.0018
alpha-BHC 0.01 Cp = 0.389 * Cs Travis and Arms 1988 (Table 3) for lindane 0.0039
Endosulfan I 0.024 Cp = 0.237 * Cs Travis and Arms 1988 (Equation 3) 0.0057
beta-BHC 0.19 Cp = 0.389 * Cs Travis and Arms 1988 (Table 3) for lindane 0.0739
Endosulfan II 0.013 Cp = 0.313 * Cs Travis and Arms 1988 (Equation 3) 0.00407
cis-Chlordane 0.011 Cp = 0.0155 * Cs Travis and Arms 1988 (Table 3) 0.000171
Σ DDT 0.167 ln(Cp) = 0.7524 * ln(Cs) - 2.5119 USEPA 2007i 0.021
delta-BHC 0.031 Cp = 0.389 * Cs Travis and Arms 1988 (Table 3) for lindane 0.0121
Dieldrin 0.129 Cp = 0.41 * Cs USEPA 2007i 0.05289
Endosulfan sulfate 0.019 Cp = 0.297 * Cs Travis and Arms 1988 (Equation 3) 0.0056
Endrin 0.036 Cp = 0.0151 * Cs Travis and Arms 1988 (Table 3) 0.00054
Endrin aldehyde 0.02 Cp = 0.0151 * Cs Travis and Arms 1988 (Table 3) for endrin 0.00030
Endrin ketone 0.164 Cp = 0.0151 * Cs Travis and Arms 1988 (Table 3) for endrin 0.00248
gamma-BHC (lindane) 0.047 Cp = 0.389 * Cs Travis and Arms 1988 (Table 3) 0.01828

Table 4-20 Muskrat and Mallard Exposure Point Concentrations, Baseline Ecological Risk Assessment, Eighteenmile Creek OU2, 
Lockport, New York

Analytea, b

Sediment 
EPCc 

(mg/kg dry)
Soil-to-Plant Bioaccumulation 

Equationd Source
Plant EPC 

(mg/kg dry)
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Table 4-20 Muskrat and Mallard Exposure Point Concentrations, Baseline Ecological Risk Assessment, Eighteenmile Creek OU2, 
Lockport, New York

Analytea, b

Sediment 
EPCc 

(mg/kg dry)
Soil-to-Plant Bioaccumulation 

Equationd Source
Plant EPC 

(mg/kg dry)
Methoxychlor 0.094 Cp = 0.0448 * Cs Travis and Arms 1988 (Equation 3) 0.00421
trans-Chlordane 0.059 Cp = 0.0155 * Cs Travis and Arms 1988 (Table 3) 0.00091
Dioxins/Furans
2,3,7,8-TCDD TEQ (ND=0.5DL) 4.30E-05 Cp = 0.0135 * Cs Travis and Arms 1988 (Table 3) 5.805E-07

Key:
 -- = Not analyzed.
BERA = baseline ecological risk assessment
Cp = plant contaminant concentration
Cs = soil contaminant concentration
COPC = chemical of potential concern
DL = detection limit
DDT = dichlorodiphenyltrichloroethane
EPC = Exposure point concentration
HQ = hazard quotient
mg/kg = milligrams per kilogram
NOAEL = no observed adverse effect level
OU2 = Operable Unit 2
SVOC = Semivolatile organic compound.
TCDD = tetrachlorodibenzo-p-dioxin
TEQ = toxic equivalent concentration
UCL = upper confidence limit
µg/kg = micrograms per kilogram
µg/L = micrograms per kilogram

Notes:

c. Sediment EPCs from Table 4-4 (see also Appendix F).
d. Soil-to-plant vegetative (leafy) tissues.

b. Essential nutrients (calcium, iron, magnesium, sodium, and potassium) and major soil/sediment constitutes (aluminum) were excluded from the 
evaluation as per USEPA guidance (USEPA 1989, 2003a).

a. Analytes detected in sediment in recent OU2 site investigation are listed if frequency of detection was > 5%.
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Analytea

Surface Soil 
EPC (mg/kg 

dry)c
Diet- or Soil-to-Small Mammal 

Bioaccumulation Equation Source

Small 
Mammal EPC 
(mg/kg dry)

Sum of Aroclors (NDs = 0.5DL) 6.49 Cm = 4.83 * Cd USEPA 2007i for  Σ DDT 0.533

Antimony 31.4 Cm = 0.001 * 50 * Cd USEPA 2007i 0.050
Arsenic 19.6 ln(Cm) = 0.8188 * ln(Cs) – 4.8471 USEPA 2007i 0.090
Barium 457.7 Cm = 0.00015 * 50 * Cd USEPA 2007i 0.54
Beryllium 0.516 Cm = 0.001 * 50 * Cd USEPA 2007i 0.0180
Cadmium 7.877 ln(Cm) = 0.4723 * ln(Cs) – 1.2571 USEPA 2007i 0.76
Chromium 59.6 ln(Cm) = 0.7338 * ln(Cs) – 1.4599 USEPA 2007i 4.66
Cobalt 9.177 ln(Cm) = 1.307 * ln(Cs) – 4.4669 USEPA 2007i 0.21
Copper 1400.3 ln(Cm) = 0.1444 * ln(Cs) + 2.042 USEPA 2007i 21.9
Lead 1176.3 ln(Cm) = 0.4422 * ln(Cs)+0.0761 USEPA 2007i 25
Manganese 761.9 Cm = 0.0205 * Cs USEPA 2007i 15.6
Mercury 2.33 Cm = 0.25 * 50 * Cd Baes et al. 1984 7.31
Nickel 68.07 ln(Cm) = 0.4658 * ln(Cs) – 0.2462 USEPA 2007i 5.6
Selenium 1.623 ln(Cm) = 0.3764 * ln(Cs) – 0.4158 USEPA 2007i 0.79
Silver 4.613 Cm = 0.004 * Cs USEPA 2007i 0.0185
Thallium 2.657 Cm = 0.1124 * Cs Sample et al. 1998 0.299
Vanadium 17.27 Cm = 0.0123 * Cs USEPA 2007i 0.21
Zinc 2508 ln(Cm) = 0.0706 * ln(Cs) + 4.3632 USEPA 2007i 136

HPAH sum (NDs = 0.5 DL) 56.9 Cm = 0 USEPA 2007i 0
LPAH sum (NDs = 0.5 DL) 29.4 Cm = 0 USEPA 2007i 0

4-Nitroaniline 0.063 Cm = 0 USEPA 2007i for PAHs 0
Acetophenone 0.018 Cm = 0 USEPA 2007i for PAHs 0
Benzaldehyde 0.035 Cm = 0 USEPA 2007i for PAHs 0
Benzyl butyl phthalate 36 Cm = 0 USEPA 2007i for PAHs 0
Biphenyl (diphenyl) 0.39 Cm = 0 USEPA 2007i for PAHs 0
Bis(2-ethylhexyl)phthalate 1.025 Cm = 0 USEPA 2007i for PAHs 0
Carbazole 0.419 Cm = 0 USEPA 2007i for PAHs 0
Dibenzofuran 0.467 Cm = 0 USEPA 2007i for PAHs 0
Diethyl phthalate 23 Cm = 0 USEPA 2007i for PAHs 0
Di-n-butyl phthalate 0.327 Cm = 0 USEPA 2007i for PAHs 0
Di-n-octylphthalate 0.347 Cm = 0 USEPA 2007i for PAHs 0
Phenol 0.034 Cm = 0 USEPA 2007i for PAHs 0

Aldrin 0.00124 Cm = 4.83 * Cd USEPA 2007i for  Σ DDT 0.0001
alpha-BHC 0.00202 Cm = 4.83 * Cd USEPA 2007i for  Σ DDT 0.0038
Endosulfan I 0.0041 Cm = 4.83 * Cd USEPA 2007i for  Σ DDT 0.005
beta-BHC 0.00636 Cm = 4.83 * Cd USEPA 2007i for  Σ DDT 0.01
Endosulfan II 0.0031 Cm = 4.83 * Cd USEPA 2007i for  Σ DDT 0.005
cis-Chlordane 0.00182 Cm = 4.83 * Cd USEPA 2007i for  Σ DDT 0.0001
Σ DDT 0.184 Cm = 4.83 * Cd USEPA 2007i 0.110
delta-BHC 0.00128 Cm = 4.83 * Cd USEPA 2007i for  Σ DDT 0.0024
Dieldrin 0.01706 Cm = 1.2 * Cd USEPA 2007i 0.0084
Endosulfan sulfate 0.00198 Cm = 4.83 * Cd USEPA 2007i for  Σ DDT 0.003
Endrin 0.00654 Cm = 4.83 * Cd USEPA 2007i for  Σ DDT 0.00048
Endrin aldehyde 0.004494 Cm = 4.83 * Cd USEPA 2007i for  Σ DDT 0.00033

Table 4-21 Red-Shouldered Hawk and Weasel Exposure Point Concentrations, Baseline Ecological Risk Assessment, 
Eighteenmile Creek OU2 Site, Lockport, New York

Polychlorinated Biphenyls (PCBs)

Metals

Pesticides

Polycyclic Aromatic Hydrocarbons (PAHs)

Other Semivolatile Organic Compounds (SVOCs)
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Analytea

Surface Soil 
EPC (mg/kg 

dry)c
Diet- or Soil-to-Small Mammal 

Bioaccumulation Equation Source

Small 
Mammal EPC 
(mg/kg dry)

Table 4-21 Red-Shouldered Hawk and Weasel Exposure Point Concentrations, Baseline Ecological Risk Assessment, 
Eighteenmile Creek OU2 Site, Lockport, New York

Endrin ketone 0.00211 Cm = 4.83 * Cd USEPA 2007i for  Σ DDT 0.00015
gamma-BHC (lindane) 0.00119 Cm = 4.83 * Cd USEPA 2007i for  Σ DDT 0.0022
Methoxychlor 0.0358 Cm = 4.83 * Cd USEPA 2007i for  Σ DDT 0.0077
trans-Chlordane 0.00658 Cm = 4.83 * Cd USEPA 2007i for  Σ DDT 0.0005

2,3,7,8-TCDD TEQ 1.06E-05 ln(Cm) = 1.0993 * ln(Cs) + 0.8113 Sample et al. 1998 7.6E-06

Key:
 -- = not analyzed
BERA = baseline ecological risk assessment
Cd = chemical concentration in diet (terrestrial plants, see Table 4-19)
Cm = chemical concentration in small mammal tissue
Cs = chemical concentration in soil
COPC = chemical of potential concern
DL = detection limit
DDT = dichlorodiphenyltrichloroethane
EPC = Exposure Point Concentration
HPAH = high molecular weight PAH
HQ = hazard quotient
LPAH = low molecular weight PAH
mg/kg = milligrams per kilogram
NDs = non detects
NOAEL = no observed adverse effect level
OU2 = Operable Unit 2
PAH = polycyclic aromatic hydrocarbon
PCB = polychlorinated biphenyl
SVOC = semivolatile organic compound
TCDD = tetrachlorodibenzo-p-dioxin
TEQ = toxic equivalent concentration
UCL = upper confidence limit

Notes:

c. Surface soil EPCs fromTable 4-1 (see also Appendix F)

b. Essential nutrients (calcium, iron, magnesium, sodium, and potassium) and major soil/sediment constitutes (aluminum) were excluded from 
the evaluation as per USEPA guidance (USEPA 1989, 2003a).

Dioxins/Furans

a. Analytes detected in surface soil in recent OU2 site investigation are listed if frequency of detection was > 5%.
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(mg//kg dry) (mg/kg dry)

Sum of Aroclors (NDs=0.5DL) 35.6 Cb = 15.82 * Cs  * fL/fOC Site-specific (see note e) 793

Antimony 5.39 Cb = 0.079 * Cs Site-specific (see note f) 0.43
Arsenic 7.19 log(Cb) = 0.754 * log(Cs) - 0.292 Bechtel Jacobs 1998b 2.3
Barium 125.1 Cb = 0.583 * Cs / (1 - 0.84) USACE 2004 (see note d) 456
Beryllium 0.502 Cb = 0.071 * Cs / (1 - 0.84) USACE 2004 (see note d) 0.22
Cadmium 1.573 log(Cb) = 0.692 * log(Cs) + 0.0395 Bechtel Jacobs 1998b 1.50
Chromium 33.6 log(Cb) = 0.365 * log(Cs) + 0.2092 Bechtel Jacobs 1998b 5.8
Cobalt 7.5 Cb = 0.098 * Cs / (1 - 0.84) USACE 2004 (see note d) 4.6
Copper 476.2 Cb = 0.517 * Cs Site-specific (see note f) 246
Lead 801.9 Cb = 0.067 * Cs Site-specific (see note f) 54
Manganese 672.8 Cb = 0.077 * Cs / (1 - 0.84) USACE 2004 (see note d) 324
Mercury 1.63 Cb = 0.076 * Cs Site-specific (see note f) 0.12
Nickel 31.14 log(Cb) = -0.425 * log(Cs) + 1.48 Bechtel Jacobs 1998b 7.00
Selenium 0.866 Cb = 3.04 * Cs Site-specific (see note f) 2.63
Silver 1.421 Cb = 0.136 * Cs / (1 - 0.84) USACE 2004 (see note d) 1.21
Thallium 0.48 Cb = 0.561 * Cs Site-specific (see note f) 0.27
Vanadium 16.65 Cb = 0.079 * Cs / (1 - 0.84) USACE 2004 (see note d) 8.2
Zinc 963.3 log(Cb) = 0.208 * log(Cs) + 1.80 Bechtel Jacobs 1998b 263

HPAH sum (NDs = 0.5 DL) 168.9 Cb = 7.48 * Cs  * fL/fOC Site-specific (see note e) 1,779
LPAH sum (NDs = 0.5 DL) 76.4 Cb = 1.07 * Cs  * fL/fOC Site-specific (see note e) 115

2-Methylphenol 0.22 Cb = Cs Assumed 0.22
4-Methylphenol 0.63 Cb = Cs Assumed 0.63
Benzaldehyde 0.043 Cb = Cs Assumed 0.043
Benzyl butyl phthalate 0.4 Cb = Cs Assumed 0.400
Biphenyl (diphenyl) 1.4 Cb = Cs Assumed 1.4
Bis(2-ethylhexyl)phthalate 4.50 Cb = Cs Assumed 4.50
Carbazole 10.3 Cb = Cs Assumed 10.30
Dibenzofuran 12.0 Cb = Cs Assumed 12.00
Di-n-octylphthalate 0.0039 Cb = Cs Assumed 0.004
Phenol 0.55 Cb = Cs Assumed 0.55

Aldrin 0.075 Cb = 4.19 * Cs  * fL/fOC Site-specific (see note e) for dieldrin 0.442
alpha-BHC 0.01 Cb = 2.12 * Cs  * fL/fOC Site-specific (see note e) for beta-BHC 0.0298
Endosulfan I 0.024 Cb = 4.19 * Cs  * fL/fOC Site-specific (see note e) for dieldrin 0.142
beta-BHC 0.19 Cb = 2.12 * Cs  * fL/fOC Site-specific (see note e) 0.567
Endosulfan II 0.013 Cb = 4.19 * Cs  * fL/fOC Site-specific (see note e) for dieldrin 0.077
cis-Chlordane 0.011 Cb = 4.19 * Cs  * fL/fOC Site-specific (see note e) for dieldrin 0.065
Σ DDT 0.167 Cb = 2.11 * Cs  * fL/fOC Site-specific (see note e) 0.496
delta-BHC 0.031 Cb = 2.12 * Cs  * fL/fOC Site-specific (see note e) for beta-BHC 0.0925
Dieldrin 0.129 Cb = 4.19 * Cs  * fL/fOC Site-specific (see note e) 0.761
Endosulfan sulfate 0.019 Cb = 4.19 * Cs  * fL/fOC Site-specific (see note e) for dieldrin 0.112
Endrin 0.036 Cb = 2.45 * Cs  * fL/fOC Site-specific (see note e) for endrin ketone 0.124
Endrin aldehyde 0.02 Cb = 1.09 * Cs  * fL/fOC Site-specific (see note e) 0.031
Endrin ketone 0.164 Cb = 2.45 * Cs  * fL/fOC Site-specific (see note e) 0.566
gamma-BHC (lindane) 0.047 Cb = 2.12 * Cs  * fL/fOC Site-specific (see note e) for beta-BHC 0.1403
Heptachlor 0.053 Cb = 4.19 * Cs  * fL/fOC Site-specific (see note e) for dieldrin 0.313

Semivolatile Organic Compounds (SVOCs)

Pesticides

Table 4-22 Tree Swallow and Little Brown Bat Exposure Point Concentrations, Baseline Ecological Risk Assessment, 
Eighteenmile Creek OU2 Site, Lockport, New York

Analytea, b

Metals

Benthic 
Invertebrate 

EPC

Polychlorinated Biphenyls (PCBs)

Sediment-to-Benthos 
Bioaccumulation Equation Source

Sediment 
EPCc

Polycyclic Aromatic Hydrocarbons (PAHs)



Page 2 of 2

(mg//kg dry) (mg/kg dry)

Table 4-22 Tree Swallow and Little Brown Bat Exposure Point Concentrations, Baseline Ecological Risk Assessment, 
Eighteenmile Creek OU2 Site, Lockport, New York

Analytea, b

Benthic 
Invertebrate 

EPCSediment-to-Benthos 
Bioaccumulation Equation Source

Sediment 
EPCc

Heptachlor epoxide 0.018 Cb = 4.19 * Cs  * fL/fOC Site-specific (see note e) for dieldrin 0.106
Methoxychlor 0.094 Cb = 4.19 * Cs  * fL/fOC Site-specific (see note e) for dieldrin 0.555
trans-Chlordane 0.059 Cb = 4.19 * Cs  * fL/fOC Site-specific (see note e) for dieldrin 0.348

2,3,7,8-TCDD TEQ (ND=0.5DL) 4.30E-05 log(Cb) = 1.110 * log(Cs) + 0.59 Bechtel Jacobs 1998b for PCBs 5.54E-05

Key:
BERA = baseline ecological risk assessment
BSAF = biota sediment accumulation factor
Cb = benthic-invertebrate contaminant concentration
Cs = sediment contaminant concentration
COPC = chemical of potential concern
DL = detection limit
DDT = dichlorodiphenyltrichloroethane
EPC = exposure point concentration
fL = fraction lipid in organism
fOC = fraction organic carbon in sediment
HPAH = high molecular weight PAH
HQ = hazard quotient
LPAH = low molecular weigjht PAH
mg/kg = milligrams per kilogram
NOAEL = no observed adverse effect level
OC = organic carbon
OU2 = Operable Unit 2
TCDD = tetrachlorodibenzo-p-dioxin
TEQ = toxic equivalent concentration

Notes:

c. Sediment EPCs from Table 4-4 (see also Appendix F).

Dioxins/Furans

a. Analytes detected in sediment in recent OU2 site investigation are listed if frequency of detection was > 5%.

d. BSAF developed from contaminant data for sediment and Lumbriculus tissue from USACE 2004 (see Appendix B for details).  Water content of 
84% assumed to convert wet weight invertebrate contaminant concentration to dry weigh basis.

b. Essential nutrients (calcium, iron, magnesium, sodium, and potassium) and major soil/sediment constitutes (aluminum and iron) were excluded from 
the evaluation as per USEPA guidance (USEPA 1989, 2003a).
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(mg/kg dry) (mg/kg wet) (mg/kg dry)

Sum of Aroclors (NDs = 0) 35.6 0.83 2.59

Antimony 5.39 0.0013 0.0039
Arsenic 7.19 0.35 1.1
Barium 125.1 2.8 8.8
Beryllium 0.502 0.0037 0.0114
Cadmium 1.573 0.017 0.05
Chromium 33.6 0.79 2.5
Cobalt 7.5 0.067 0.21
Copper 476.2 5.5 17.2
Lead 801.9 0.78 2.4
Manganese 672.8 7.9 24.7
Mercury 1.63 0.18 0.56
Nickel 31.14 0.47 1.5
Selenium 0.866 0.53 1.7
Silver 1.421 0.0019 0.0059
Thallium 0.48 0.0010 0.0030
Vanadium 16.65 0.46 1.4
Zinc 963.3 31 97

HPAH sum (NDs = 0) 168.9 0.049 0.15
LPAH sum (NDs = 0) 76.4 0.034 0.11

2-Methylphenol 0.22 0.0018 0.0056
4-Methylphenol 0.63 0.66 2.1
Benzaldehyde 0.043 0.069 0.22
Benzyl butyl phthalate 0.4 0.018 0.0563
Biphenyl (diphenyl) 1.4 0.012 0.0375
Bis(2-ethylhexyl)phthalate 4.50 0.022 0.0672
Carbazole 10.3 0.002 0.0077
Dibenzofuran 12.0 0.013 0.0406
Di-n-octylphthalate 0.0039 0.014 0.0438
Phenol 0.55 0.03 0.09

Aldrin 0.075 0.00068 0.0021
alpha-BHC 0.01 0.00011 0.00034
Endosulfan I 0.024 0.0022 0.0069
beta-BHC 0.19 0.00057 0.0018
Endosulfan II 0.013 0.00083 0.0026
cis-Chlordane 0.011 0.003 0.0094
Σ DDT 0.167 0.106 0.33
delta-BHC 0.031 0.00052 0.0016
Dieldrin 0.129 0.0036 0.011
Endosulfan sulfate 0.019 0.004 0.013
Endrin 0.036 0.03 0.09
Endrin aldehyde 0.02 0.0037 0.012

Table 4-23 Great Blue Heron and Mink Exposure Point Concentrations, 
Baseline Ecological Risk Assessment. Eighteenmile Creek OU2 Site, 
Lockport, New York

Sediment 
EPCc

Polycyclic Aromatic Hydrocarbons (PAHs)

Analytea, b

Semivolatile Organic Compounds (SVOCs)

Metals

Polychlorinated Biphenyls (PCBs)

Pesticides

Forage Fish 
EPCd

Forage Fish 
EPCe
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(mg/kg dry) (mg/kg wet) (mg/kg dry)

Table 4-23 Great Blue Heron and Mink Exposure Point Concentrations, 
Baseline Ecological Risk Assessment. Eighteenmile Creek OU2 Site, 
Lockport, New York

Sediment 
EPCc

Analytea, b

Forage Fish 
EPCd

Forage Fish 
EPCe

Endrin ketone 0.164 0.0028 0.0088
gamma-BHC (lindane) 0.047 0.0011 0.0034
Methoxychlor 0.094 0.011 0.034
trans-Chlordane 0.059 0.02 0.063

2,3,7,8-TCDD TEQ (ND=0.5DL) 4.30E-05 2.90E-06 9.06E-06

Key:
BERA = baseline ecological risk assessment
COPC = chemical of potential concern
DL = detection limit
DDT = dichlorodiphenyltrichloroethane
EPC = Exposure Point Concentration
HPAH = high molecular weight PAH
HQ = hazard quotient
LPAH = low molecular weight PAH
mg/kg = milligrams per kilogram
NOAEL = no observed adverse effect level
OU2 = Operable Unit 2
TCDD = tetrachlorodibenzo-p-dioxin
TEQ = toxic equivalent concentration
TTC = trophic transfer coefficient
Shading = Not detected in forage fish.  Listed value is one-half method detection limit.

Notes:

d. Maximum of three composite forage-fish samples collected in May 2015.

a. Analytes detected in sediment in recent OU2 site investigation with frequency of 
detection was > 5%.

e. Moisture content of 68% assumed to convert wet weight concentration to dry weight 
concentration.

c. Sediment EPCs from Table 4-4 (see also Appendix F).

Dioxins/furans

b.  Essential nutrients (calcium, iron, magnesium, sodium, and potassium) and major 
sediment constitutes (aluminum) were excluded from evaluation as per USEPA guidance 
(USEPA 1989, 2003a).
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Analytea, b
EE-soil 

(mg/kg/d)
EE-diet 

(mg/kg/d)
EE-total 

(mg/kg/d)
NOAEL 

(mg/kg/d)
LOAEL 

(mg/kg/d)
HQ-

NOAEL
HQ-

LOAEL

Sum of Aroclors (NDs = 0.5DL) 5.4E-02 5.1E-01 5.7E-01 0.012 0.12 47 4.7

Antimony 2.6E-01 7.0E-02 3.3E-01  --  --  --  --
Arsenic 1.6E-01 1.6E-01 3.3E-01 2.24 3.55 0.15 0.09
Barium 3.8E+00 3.4E+00 7.2E+00 20.8 41.7 0.35 0.17
Beryllium 4.3E-03 1.9E-03 6.2E-03  --  --  --  --
Cadmium 6.6E-02 2.9E-01 3.5E-01 1.47 2.37 0.24 0.15
Chromium 5.0E-01 1.5E+00 2.0E+00 2.66 2.78 0.75 0.72
Cobalt 7.7E-02 9.2E-02 1.7E-01 7.61 7.8 0.02 0.02
Copper 1.2E+01 4.3E+00 1.6E+01 4.05 4.68 3.9 3.4
Lead 9.8E+00 3.5E+00 1.3E+01 1.63 1.94 8.2 6.9
Manganese 6.4E+00 3.4E+00 9.7E+00 179 348 0.05 0.03
Mercury 1.9E-02 4.6E-02 6.5E-02 0.45 0.9 0.14 0.07
Nickel 5.7E-01 5.9E+00 6.5E+00 6.71 11.5 1.0 0.56
Selenium 1.4E-02 1.1E-01 1.2E-01 0.291 0.368 0.42 0.33
Silver 3.8E-02 7.7E-01 8.1E-01 2.02 20.2 0.40 0.04
Thallium 2.2E-02 1.7E-01 1.9E-01  --  --  --  --
Vanadium 1.4E-01 6.0E-02 2.0E-01 0.344 0.413 0.59 0.49
Zinc 2.1E+01 1.4E+01 3.5E+01 66.1 66.5 0.53 0.53

HPAH sum (NDs = 0.5 DL) 4.7E-01 3.6E-01 8.3E-01 2 20 0.42 0.04
LPAH sum (NDs = 0.5 DL) 2.4E-01 3.4E-01 5.8E-01 1653  -- 0.0004  --

4-Nitroaniline 5.3E-04 5.2E-03 5.7E-03  --  --  --  --
Acetophenone 1.5E-04 1.5E-03 1.6E-03  --  --  --  --
Benzaldehyde 2.9E-04 2.9E-03 3.2E-03  --  --  --  --
Benzyl butyl phthalate 3.0E-01 3.0E+00 3.3E+00  --  --  --  --
Biphenyl (diphenyl) 3.3E-03 3.2E-02 3.5E-02  --  --  --  --
Bis(2-ethylhexyl)phthalate 8.6E-03 8.4E-02 9.3E-02 1.1  -- 0.08  --
Carbazole 3.5E-03 3.4E-02 3.8E-02 1653  -- 0.00002  --
Dibenzofuran 3.9E-03 3.8E-02 4.2E-02 1653  -- 0.00003  --
Diethyl phthalate 1.9E-01 1.9E+00 2.1E+00  --  --  --  --
Di-n-butyl phthalate 2.7E-03 2.7E-02 3.0E-02 0.11 1.1 0.27 0.03
Di-n-octyl phthalate 2.9E-03 2.9E-02 3.1E-02 0.11 1.1 0.29 0.03
Phenol 2.8E-04 2.8E-03 3.1E-03 6  -- 0.001  --

Aldrin 1.0E-05 3.9E-04 4.0E-04  --  --  --  --
alpha-BHC 1.7E-05 4.6E-04 4.7E-04 0.56 2.25 0.0008 0.000
Endosulfan I 3.4E-05 1.3E-03 1.3E-03 10  -- 0.0001  --
beta-BHC 5.3E-05 1.4E-03 1.5E-03 0.56 2.25 0.00 0.001
Endosulfan II 2.6E-05 9.7E-04 9.9E-04 10  -- 0.0001  --
cis-Chlordane 1.5E-05 5.7E-04 5.8E-04 2.14 10.7 0.0003 0.0001
Σ DDT 1.5E-03 5.7E-02 5.9E-02 0.227 0.281 0.26 0.21
delta-BHC 1.1E-05 2.9E-04 3.0E-04 0.56 2.25 0.001 0.000
Dieldrin 1.4E-04 4.2E-03 4.4E-03 0.071 0.179 0.06 0.02
Endosulfan sulfate 1.7E-05 6.2E-04 6.3E-04 10  -- 0.0001  --
Endrin 5.5E-05 7.7E-04 8.2E-04 0.01 0.1 0.08 0.01
Endrin aldehyde 3.7E-05 5.3E-04 5.6E-04 0.01 0.1 0.06 0.01
Endrin ketone 1.8E-05 2.5E-04 2.6E-04 0.01 0.1 0.03 0.00
gamma-BHC (lindane) 9.9E-06 2.7E-04 2.8E-04 2 20 0.000 0.0000
Methoxychlor 3.0E-04 1.1E-02 1.1E-02  --  --  --  --
trans-Chlordane 5.5E-05 2.1E-03 2.1E-03 2.14 10.7 0.001 0.000

Table 4-24  American Robin Exposure Estimates and Hazard Quotients, Baseline Ecological Risk Assessment, 
Eighteenmile Creek OU2 Site, Lockport, New York

Polychlorinated Biphenyls (PCBs)

Polycyclic Aromatic Hydrocarbons (PAHs)

Semivolatile Organic Compounds (SVOCs)

Metals

Pesticides
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Analytea, b
EE-soil 

(mg/kg/d)
EE-diet 

(mg/kg/d)
EE-total 

(mg/kg/d)
NOAEL 

(mg/kg/d)
LOAEL 

(mg/kg/d)
HQ-

NOAEL
HQ-

LOAEL

Table 4-24  American Robin Exposure Estimates and Hazard Quotients, Baseline Ecological Risk Assessment, 
Eighteenmile Creek OU2 Site, Lockport, New York

2,3,7,8-TCDD TEQ 8.8E-08 3.7E-06 3.8E-06 1.4E-05 1.4E-04 0.27 0.03

Key: updated updated updated Checked
 -- = not available 1000 checked 1000 checked & Updated
BERA = baseline ecological risk assessment
COPC = chemical of potential concern
DL = detection limit
DDT = dichlorodiphenyltrichloroethane
EE-diet = estimated chemical exposure from diet
EE-soil = estimated chemical exposure from incidental soil ingestion
EE-total = total chemical exposure
EE-water = estimated chemical exposure from surface water consumption
EPC = exposure point concentration
HPAH = high molecular weight PAH  
HQ = hazard quotient
LOAEL = lowest observed adverse effect level
LPAH = low molecular weight PAH
mg/kg = milligrams per kilogram
mg/kg/day = milligrams per kilogram per day
NDs = non detects  
NOAEL = no observed adverse effect level
OU2 = Operable Unit 2
TCDD = tetrachlorodibenzo-p-dioxin
TEQ = toxic equivalent concentration
Grey shading = HQ > or = 1

Notes:
a. Analytes detected in surface soil in recent OU2 site investigation with frequency of detection was > 5%.
b. Essential nutrients (calcium, iron, magnesium, sodium, and potassium) and major soil constitutes (aluminum) were excluded from evaluation 
as per USEPA guidance (USEPA 1989, 2003a).

Dioxins/Furans
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Analytea, b
EE-soil 

(mg/kg/d)
EE-diet 

(mg/kg/d)
EE-total 

(mg/kg/d)
NOAEL 

(mg/kg/d)
LOAEL 

(mg/kg/d)
HQ-

NOAEL
HQ-

LOAEL

Sum of Aroclors (NDs = 0.5DL) 4.1E-02 1.3E+00 1.3E+00 0.068 0.68 20 2.0

Antimony 2.0E-01 1.8E-01 3.7E-01 0.059 0.59 6.3 0.63
Arsenic 1.2E-01 4.1E-01 5.4E-01 1.04 1.66 0.51 0.32
Barium 2.9E+00 8.7E+00 1.2E+01 51.8 121 0.22 0.10
Beryllium 3.2E-03 4.9E-03 8.1E-03 0.532  -- 0.02  --
Cadmium 4.9E-02 7.3E-01 7.8E-01 0.77 1 1.0 0.78
Chromium 3.7E-01 3.8E+00 4.2E+00 9.24  -- 0.5  --
Cobalt 5.8E-02 2.3E-01 2.9E-01 7.33 10.9 0.04 0.03
Copper 8.8E+00 1.1E+01 2.0E+01 5.6 6.79 3.5 2.9
Lead 7.4E+00 9.0E+00 1.6E+01 4.7 5 3.5 3.3
Manganese 4.8E+00 8.6E+00 1.3E+01 51.5 65 0.26 0.21
Mercury 1.5E-02 1.2E-01 1.3E-01 1 NA 0.13  --
Nickel 4.3E-01 1.5E+01 1.5E+01 1.7 2.71 9.1 5.7
Selenium 1.0E-02 2.8E-01 2.9E-01 0.143 0.145 2.0 2.0
Silver 2.9E-02 2.0E+00 2.0E+00 6.02 60.2 0.3 0.03
Thallium 1.7E-02 4.2E-01 4.4E-01 0.0074 0.074 60 6.0
Vanadium 1.1E-01 1.5E-01 2.6E-01 4.16 5.11 0.06 0.05
Zinc 1.6E+01 3.6E+01 5.2E+01 75.4 75.9 0.68 0.68

HPAH sum (NDs = 0.5 DL) 3.6E-01 9.1E-01 1.3E+00 0.615 3.07 2.1 0.41
LPAH sum (NDs = 0.5 DL) 1.8E-01 8.6E-01 1.0E+00 65.6 110 0.02 0.01

4-Nitroaniline 4.0E-04 1.3E-02 1.4E-02  --  --  --  --
Acetophenone 1.1E-04 3.8E-03 3.9E-03  --  --  --  --
Benzaldehyde 2.2E-04 7.3E-03 7.5E-03  --  --  --  --
Benzyl butyl phthalate 2.3E-01 7.5E+00 7.7E+00  --  --  --  --
Biphenyl (diphenyl) 2.4E-03 8.2E-02 8.4E-02  --  --  --  --
Bis(2-ethylhexyl)phthalate 6.4E-03 2.1E-01 2.2E-01 18.3 183 0.01 0.001
Carbazole 2.6E-03 8.8E-02 9.0E-02 65.6 110 0.001 0.001
Dibenzofuran 2.9E-03 9.8E-02 1.0E-01 65.6 110 0.002 0.001
Diethyl phthalate 1.4E-01 4.8E+00 5.0E+00 4583  -- 0.001  --
Di-n-butyl phthalate 2.1E-03 6.8E-02 7.0E-02 550 1833 0.0001 0.00004
Di-n-octyl phthalate 2.2E-03 7.3E-02 7.5E-02 55 550 0.001 0.0001
Phenol 2.1E-04 7.1E-03 7.3E-03 523  -- 0.00001  --

Aldrin 7.8E-06 9.8E-04 9.9E-04 0.2 1 0.00 0.00
alpha-BHC 1.3E-05 1.2E-03 1.2E-03 0.014 0.14 0.08 0.01
Endosulfan I 2.6E-05 3.3E-03 3.3E-03 0.15  -- 0.02  --
beta-BHC 4.0E-05 3.7E-03 3.7E-03 0.014 0.14 0.26 0.03
Endosulfan II 1.9E-05 2.5E-03 2.5E-03 0.15  -- 0.02  --
cis-Chlordane 1.1E-05 1.4E-03 1.5E-03 4.6 9.2 0.000 0.000
Σ DDT 1.2E-03 1.5E-01 1.5E-01 0.147 0.247 1.0 0.60
delta-BHC 8.0E-06 7.3E-04 7.4E-04 0.014 0.14 0.1 0.01
Dieldrin 1.1E-04 1.1E-02 1.1E-02 0.015 0.03 0.72 0.36
Endosulfan sulfate 1.2E-05 1.6E-03 1.6E-03 0.15  -- 0.01  --
Endrin 4.1E-05 2.0E-03 2.0E-03 0.092 0.92 0.02 0.00
Endrin aldehyde 2.8E-05 1.3E-03 1.4E-03 0.092 0.92 0.01 0.00
Endrin ketone 1.3E-05 6.3E-04 6.4E-04 0.092 0.92 0.01 0.00
gamma-BHC (lindane) 7.5E-06 6.8E-04 6.9E-04 8  -- 0.0001  --
Methoxychlor 2.2E-04 2.8E-02 2.9E-02 4 8 0.01 0.00

Pesticides

Table 4-25  Short-Tailed Shrew Exposure Estimates and Hazard Quotients, Baseline Ecological Risk Assessment, 
Eighteenmile Creek OU2 Site, Lockport, New York

Polycyclic Aromatic Hydrocarbons (PAHs)

Semivolatile Organic Compounds (SVOCs)

Polychlorinated Biphenyls (PCBs)

Metals
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Analytea, b
EE-soil 

(mg/kg/d)
EE-diet 

(mg/kg/d)
EE-total 

(mg/kg/d)
NOAEL 

(mg/kg/d)
LOAEL 

(mg/kg/d)
HQ-

NOAEL
HQ-

LOAEL

Table 4-25  Short-Tailed Shrew Exposure Estimates and Hazard Quotients, Baseline Ecological Risk Assessment, 
Eighteenmile Creek OU2 Site, Lockport, New York

trans-Chlordane 4.1E-05 5.2E-03 5.3E-03 4.6 9.2 0.001 0.001

2,3,7,8-TCDD TEQ 6.6E-08 9.4E-06 9.5E-06 1.0E-06 1.0E-05 9.5 0.9

Key: updated updated updated Checked
 -- = not available 1000 checked 1000 checked & Updated
BERA = baseline ecological risk assessment
COPC = chemical of potential concern
DL = detection limit
DDT = dichlorodiphenyltrichloroethane
EE-diet = estimated chemical exposure from diet
EE-soil = estimated chemical exposure from incidental soil ingestion
EE-total = total chemical exposure
EPC = exposure point concentration
HPAH = high molecular weight PAH
HQ = hazard quotient
LOAEL = lowest observed adverse effect level
LPAH = low molecular weight PAH
mg/kg = milligrams per kilogram
mg/kg/day = milligrams per kilogram per day
NDs = non detects
NOAEL = no observed adverse effect level
OU2 = Operable Unit 2
TCDD = tetrachlorodibenzo-p-dioxin
TEQ = toxic equivalent concentration
Grey shading = HQ > or = 1

Notes:
a. Analytes detected in surface soil in recent OU2 site investigation with frequency of detection was > 5%.
b. Essential nutrients (calcium, iron, magnesium, sodium, and potassium) and major soil constitutes (aluminum) were excluded from 
evaluation as per USEPA guidance (USEPA 1989, 2003a).

Dioxins/Furans
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Analytea, b
EE-soil 

(mg/kg/d)
EE-diet 

(mg/kg/d)
EE-total 

(mg/kg/d)
NOAEL 

(mg/kg/d)
LOAEL 

(mg/kg/d)
HQ-

NOAEL
HQ-

LOAEL

Sum of Aroclors (NDs = 0.5DL) 5.3E-04 6.5E-05 5.9E-04 0.012 0.12 0.05 0.005

Antimony 2.6E-03 5.9E-04 3.1E-03  --  --  --  --
Arsenic 1.6E-03 4.3E-04 2.0E-03 2.24 3.55 0.0009 0.0006
Barium 3.7E-02 4.2E-02 7.9E-02 20.8 41.7 0.004 0.002
Beryllium 4.2E-05 2.1E-04 2.5E-04  --  --  --  --
Cadmium 6.4E-04 1.1E-03 1.8E-03 1.47 2.37 0.0012 0.0007
Chromium 4.9E-03 1.4E-03 6.3E-03 2.66 2.78 0.002  --
Cobalt 7.5E-04 4.0E-05 7.9E-04 7.61 7.8 0.0001 0.000
Copper 1.1E-01 2.0E-02 1.3E-01 4.05 4.68 0.03 0.03
Lead 9.6E-02 8.2E-03 1.0E-01 1.63 1.94 0.06 0.05
Manganese 6.2E-02 3.5E-02 9.7E-02 179 348 0.0005 0.0003
Mercury 1.9E-04 3.4E-04 5.3E-04 0.45 0.9 0.0012  --
Nickel 5.6E-03 1.5E-03 7.0E-03 6.71 11.5 0.0010 0.00
Selenium 1.3E-04 5.1E-04 6.4E-04 0.291 0.368 0.002 0.00
Silver 3.8E-04 3.8E-05 4.1E-04 2.02 20.2 0.0002 0.000
Thallium 2.2E-04 6.2E-06 2.2E-04  --  --  --  --
Vanadium 1.4E-03 4.9E-05 1.5E-03 0.344 0.413 0.004 0.004
Zinc 2.0E-01 2.2E-01 4.2E-01 66.1 66.5 0.006 0.006

HPAH sum (NDs = 0.5 DL) 4.6E-03 4.9E-03 9.5E-03 2 20 0.005 0.0005
LPAH sum (NDs = 0.5 DL) 2.4E-03 7.3E-04 3.1E-03 1653  -- 0.000  --

4-Nitroaniline 5.1E-06 3.7E-05 4.2E-05  --  --  --  --
Acetophenone 1.5E-06 1.1E-05 1.2E-05  --  --  --  --
Benzaldehyde 2.9E-06 2.1E-05 2.3E-05  --  --  --  --
Benzyl butyl phthalate 2.9E-03 2.1E-02 2.4E-02  --  --  --  --
Biphenyl (diphenyl) 3.2E-05 2.3E-04 2.6E-04  --  --  --  --
Bis(2-ethylhexyl)phthalate 8.4E-05 6.0E-04 6.8E-04 1.1  -- 0.0006  --
Carbazole 3.4E-05 2.5E-04 2.8E-04 1653  -- 2.E-07  --
Dibenzofuran 3.8E-05 2.7E-04 3.1E-04 1653  -- 2.E-07  --
Diethyl phthalate 1.9E-03 1.3E-02 1.5E-02  --  --  --  --
Di-n-butyl phthalate 2.7E-05 1.9E-04 2.2E-04 0.11 1.1 0.002 0.0002
Di-n-octylphthalate 2.8E-05 2.0E-04 2.3E-04 0.11 1.1 0.002 0.0002
Phenol 2.8E-06 2.0E-05 2.3E-05 6  -- 0.000  --

Aldrin 1.0E-07 1.6E-08 1.2E-07  --  --  --  --
alpha-BHC 1.6E-07 4.6E-07 6.3E-07 0.56 2.25 1.E-06 3.E-07
Endosulfan I 3.3E-07 5.7E-07 9.0E-07 10  -- 9.E-08  --
beta-BHC 5.2E-07 1.5E-06 2.0E-06 0.56 2.25 4.E-06 9.E-07
Endosulfan II 2.5E-07 5.7E-07 8.2E-07 10  -- 8.E-08  --
cis-Chlordane 1.5E-07 1.7E-08 1.6E-07 2.14 10.7 8.E-08 2.E-08
Σ DDT 1.5E-05 1.3E-05 2.8E-05 0.227 0.281 1.E-04 1.E-04
delta-BHC 1.0E-07 2.9E-07 4.0E-07 0.56 2.25 7.E-07 2.E-07
Dieldrin 1.4E-06 4.1E-06 5.5E-06 0.071 0.179 8.E-05 3.E-05
Endosulfan sulfate 1.6E-07 3.5E-07 5.1E-07 10  -- 5.E-08  --
Endrin 5.3E-07 5.8E-08 5.9E-07 0.01 0.1 6.E-05 6.E-06
Endrin aldehyde 3.7E-07 4.0E-08 4.1E-07 0.01 0.1 4.E-05 4.E-06
Endrin ketone 1.7E-07 1.9E-08 1.9E-07 0.01 0.1 2.E-05 2.E-06
gamma-BHC (lindane) 9.7E-08 2.7E-07 3.7E-07 2 20 2.E-07 2.E-08
Methoxychlor 2.9E-06 9.4E-07 3.9E-06  --  --  --  --
trans-Chlordane 5.4E-07 6.0E-08 6.0E-07 2.14 10.7 3.E-07 6.E-08

Semivolatile Organic Compounds (SVOCs)

Table 4-26  Mourning Dove Exposure Estimates and Hazard Quotients, Baseline Ecological Risk Assessment, 
Eighteenmile Creek OU2 Site, Lockport, New York

Polychlorinated Biphenyls (PCBs)

Metals

Polycyclic Aromatic Hydrocarbons (PAHs)

Pesticides
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Analytea, b
EE-soil 

(mg/kg/d)
EE-diet 

(mg/kg/d)
EE-total 

(mg/kg/d)
NOAEL 

(mg/kg/d)
LOAEL 

(mg/kg/d)
HQ-

NOAEL
HQ-

LOAEL

Table 4-26  Mourning Dove Exposure Estimates and Hazard Quotients, Baseline Ecological Risk Assessment, 
Eighteenmile Creek OU2 Site, Lockport, New York

2,3,7,8-TCDD TEQ 8.6E-10 8.4E-11 9.5E-10 1.4E-05 1.4E-04 7.E-05 7.E-06

Key: updated updated updated Checked
 -- = not available 1000 checked 1000 checked & Updated
BERA = baseline ecological risk assessment
COPC = chemical of potential concern
DL = detection limit
DDT = dichlorodiphenyltrichloroethane
EE-diet = estimated chemical exposure from diet
EE-soil = estimated chemical exposure from incidental soil ingestion
EE-total = total chemical exposure
EPC = exposure point concentration
HPAH = high molecular weight PAH
HQ = hazard quotient
LOAEL = lowest observed adverse effect level
LPAH = low molecular weight PAH
mg/kg/day = milligrams per kilogram per day
NDs = non detects
NOAEL = no observed adverse effect level
OU2 = Operable Unit 2
Grey shading = HQ > or = 1

Notes:
a. Analytes detected in surface soil in recent OU2 site investigation with frequency of detection was > 5%.
b. Essential nutrients (calcium, iron, magnesium, sodium, and potassium) and major soil constitutes (aluminum) were excluded from 
evaluation as per USEPA guidance (USEPA 1989, 2003a).

Dioxins/furans
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Analytea, b
EE-soil 

(mg/kg/d)
EE-diet 

(mg/kg/d)
EE-total 

(mg/kg/d)
NOAEL 

(mg/kg/d)
LOAEL 

(mg/kg/d)
HQ-

NOAEL
HQ-

LOAEL

Sum of Aroclors (NDs = 0.5DL) 1.8E-02 9.7E-03 2.8E-02 0.068 0.68 0.41 0.04

Antimony 8.8E-02 8.8E-02 1.8E-01 0.059 0.59 3.0 0.3
Arsenic 5.5E-02 6.4E-02 1.2E-01 1.04 1.66 0.11 0.07
Barium 1.3E+00 6.2E+00 7.5E+00 51.8 121 0.15 0.06
Beryllium 1.4E-03 3.1E-02 3.3E-02 0.532  -- 0.06  --
Cadmium 2.2E-02 1.7E-01 1.9E-01 0.77 1 0.25 0.19
Chromium 1.7E-01 2.1E-01 3.8E-01 9.24  -- 0.04  --
Cobalt 2.6E-02 6.0E-03 3.2E-02 7.33 10.9 0.004 0.003
Copper 3.9E+00 3.0E+00 6.9E+00 5.6 6.79 1.2 1.0
Lead 3.3E+00 1.2E+00 4.5E+00 4.7 5 1.0 0.9
Manganese 2.1E+00 5.3E+00 7.4E+00 51.5 65 0.14 0.1
Mercury 6.5E-03 5.1E-02 5.8E-02 1  -- 0.06  --
Nickel 1.9E-01 2.2E-01 4.1E-01 1.7 2.71 0.2 0.2
Selenium 4.5E-03 7.6E-02 8.0E-02 0.143 0.145 0.6 0.6
Silver 1.3E-02 5.7E-03 1.9E-02 6.02 60.2 0.003 0.0003
Thallium 7.4E-03 9.3E-04 8.4E-03 0.0074 0.074 1.1 0.11
Vanadium 4.8E-02 7.3E-03 5.6E-02 4.16 5.11 0.01 0.01
Zinc 7.0E+00 3.2E+01 3.9E+01 75.4 75.9 0.52 0.52

HPAH sum (NDs = 0.5 DL) 1.6E-01 7.3E-01 8.9E-01 0.615 3.07 1.4 0.3
LPAH sum (NDs = 0.5 DL) 8.2E-02 1.1E-01 1.9E-01 65.6 110 0.003 0.002

4-Nitroaniline 1.8E-04 5.5E-03 5.7E-03  --  --  --  --
Acetophenone 5.0E-05 1.6E-03 1.6E-03  --  --  --  --
Benzaldehyde 9.8E-05 3.1E-03 3.2E-03  --  --  --  --
Benzyl butyl phthalate 1.0E-01 3.2E+00 3.3E+00  --  --  --  --
Biphenyl (diphenyl) 1.1E-03 3.4E-02 3.5E-02  --  --  --  --
Bis(2-ethylhexyl)phthalate 2.9E-03 9.0E-02 9.3E-02 18.3 183 0.01 0.001
Carbazole 1.2E-03 3.7E-02 3.8E-02 65.6 110 0.001 0.0003
Dibenzofuran 1.3E-03 4.1E-02 4.2E-02 65.6 110 0.001 0.0004
Diethyl phthalate 6.4E-02 2.0E+00 2.1E+00 4583  -- 0.0005  --
Di-n-butyl phthalate 9.2E-04 2.9E-02 3.0E-02 550 1833 0.0001 0.00002
Di-n-octylphthalate 9.7E-04 3.0E-02 3.1E-02 55 550 0.001 0.0001
Phenol 9.5E-05 3.0E-03 3.1E-03 523  -- 0.00001  --

Aldrin 3.5E-06 2.3E-06 5.8E-06 0.2 1 0.00003 0.00001
alpha-BHC 5.7E-06 6.9E-05 7.4E-05 0.014 0.14 0.01 0.0005
Endosulfan I 1.1E-05 8.5E-05 9.7E-05 0.15  -- 0.001  --
beta-BHC 1.8E-05 2.2E-04 2.3E-04 0.014 0.14 0.0 0.00
Endosulfan II 8.7E-06 8.5E-05 9.4E-05 0.15  -- 0.00  --
cis-Chlordane 5.1E-06 2.5E-06 7.6E-06 4.6 9.2 0.00000 0.00000
Σ DDT 5.2E-04 2.0E-03 2.5E-03 0.147 0.247 0.017 0.010
delta-BHC 3.6E-06 4.4E-05 4.7E-05 0.014 0.14 0.003 0.0003
Dieldrin 4.8E-05 6.1E-04 6.6E-04 0.015 0.03 0.044 0.022
Endosulfan sulfate 5.5E-06 5.1E-05 5.7E-05 0.15  -- 0.000  --
Endrin 1.8E-05 8.6E-06 2.7E-05 0.092 0.92 0.0003 0.00003
Endrin aldehyde 1.3E-05 5.9E-06 1.9E-05 0.092 0.92 0.0002 0.00002
Endrin ketone 5.9E-06 2.8E-06 8.7E-06 0.092 0.92 0.0001 0.00001
gamma-BHC (lindane) 3.3E-06 4.1E-05 4.4E-05 8  -- 0.000005  --
Methoxychlor 1.0E-04 1.4E-04 2.4E-04 4 8 0.0001 0.00003
trans-Chlordane 1.8E-05 8.9E-06 2.7E-05 4.6 9.2 0.0000 0.00000

Other Semivolatile Organic Compounds (SVOCs)

Table 4-27  Meadow Vole Exposure Estimates and Hazard Quotients, Baseline Ecological Risk Assessment, 
Eighteenmile Creek OU2 Site, Lockport, New York

Polychlorinated Biphenyls (PCBs)

Metals

Polycyclic Aromatic Hydrocarbons (PAHs)

Pesticides
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Analytea, b
EE-soil 

(mg/kg/d)
EE-diet 

(mg/kg/d)
EE-total 

(mg/kg/d)
NOAEL 

(mg/kg/d)
LOAEL 

(mg/kg/d)
HQ-

NOAEL
HQ-

LOAEL

Table 4-27  Meadow Vole Exposure Estimates and Hazard Quotients, Baseline Ecological Risk Assessment, 
Eighteenmile Creek OU2 Site, Lockport, New York

2,3,7,8-TCDD TEQ 3.0E-08 1.3E-08 4.2E-08 1.0E-06 1.0E-05 0.04 0.004

Key: updated updated updated Checked
 -- = not available 1000 checked 1000 checked & Updated
BERA = baseline ecological risk assessment
COPC = chemical of potential concern
DL = detection limit
DDT = dichlorodiphenyltrichloroethane
EE-diet = estimated chemical exposure from diet
EE-soil = estimated chemical exposure from incidental soil ingestion
EE-total = total chemical exposure
EPC = exposure point concentration  
HPAH = high molecular weight PAH
HQ = hazard quotient
LOAEL = lowest observed adverse effect level
LPAH = low molecular weight PAH
mg/kg/day = milligrams per kilogram per day
NDs = non detects
NOAEL = no observed adverse effect level
OU2 = Operable Unit 2
Grey shading = HQ > or = 1

Notes:
a. Analytes detected in surface soil in recent OU2 site investigation with frequency of detection was > 5%.
b. Essential nutrients (calcium, iron, magnesium, sodium, and potassium) and major soil constitutes (aluminum) were excluded from 
evaluation as per USEPA guidance (USEPA 1989, 2003a).

Dioxins/furans
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Analytea
EE-soil 

(mg/kg/d)
EE-diet 

(mg/kg/d)
EE-total 

(mg/kg/d)
NOAEL 

(mg/kg/d)
LOAEL 

(mg/kg/d)
HQ-

NOAEL
HQ-

LOAEL

Sum of Aroclors (NDs = 0.5DL) 1.7E-03 2.4E-03 4.1E-03 0.012 0.12 0.34 0.03

Antimony 8.1E-03 2.3E-04 8.4E-03  --  --  --  --
Arsenic 5.1E-03 4.1E-04 5.5E-03 2.24 3.55 0.002 0.002
Barium 1.2E-01 2.4E-03 1.2E-01 20.8 41.7 0.006 0.003
Beryllium 1.3E-04 8.2E-05 2.2E-04  --  --  --  --
Cadmium 2.0E-03 3.4E-03 5.5E-03 1.47 2.37 0.004 0.002
Chromium 1.5E-02 2.1E-02 3.7E-02 2.66 2.78 0.014 0.013
Cobalt 2.4E-03 9.5E-04 3.3E-03 7.61 7.8 0.0004 0.0004
Copper 3.6E-01 1.0E-01 4.6E-01 4.05 4.68 0.11 0.10
Lead 3.0E-01 1.1E-01 4.2E-01 1.63 1.94 0.26 0.21
Manganese 2.0E-01 7.1E-02 2.7E-01 179 348 0.00 0.00
Mercury 6.0E-04 3.3E-02 3.4E-02 0.45 0.9 0.08 0.04
Nickel 1.8E-02 2.5E-02 4.3E-02 6.71 11.5 0.006 0.004
Selenium 4.2E-04 3.6E-03 4.0E-03 0.291 0.368 0.014 0.011
Silver 1.2E-03 8.4E-05 1.3E-03 2.02 20.2 0.0006 0.00006
Thallium 6.9E-04 1.4E-03 2.0E-03  --  --  --  --
Vanadium 4.5E-03 9.6E-04 5.4E-03 0.344 0.413 0.02 0.01
Zinc 6.5E-01 6.2E-01 1.3E+00 66.1 66.5 0.02 0.02

HPAH sum (NDs = 0.5 DL) 1.5E-02 0.0E+00 1.5E-02 2 20 0.01 0.00
LPAH sum (NDs = 0.5 DL) 7.6E-03 0.0E+00 7.6E-03 1653  -- 0.0000  --

4-Nitroaniline 1.6E-05 0.0E+00 1.6E-05  --  --  --  --
Acetophenone 4.7E-06 0.0E+00 4.7E-06  --  --  --  --
Benzaldehyde 9.1E-06 0.0E+00 9.1E-06  --  --  --  --
Benzyl butyl phthalate 9.3E-03 0.0E+00 9.3E-03  --  --  --  --
Biphenyl (diphenyl) 1.0E-04 0.0E+00 1.0E-04  --  --  --  --
Bis(2-ethylhexyl)phthalate 2.7E-04 0.0E+00 2.7E-04 1.1  -- 2.E-04  --
Carbazole 1.1E-04 0.0E+00 1.1E-04 1653  -- 7.E-08  --
Dibenzofuran 1.2E-04 0.0E+00 1.2E-04 1653  -- 7.E-08  --
Diethyl phthalate 6.0E-03 0.0E+00 6.0E-03  --  --  --  --
Di-n-butyl phthalate 8.5E-05 0.0E+00 8.5E-05 0.11 1.1 8.E-04 8.E-05
Di-n-octylphthalate 9.0E-05 0.0E+00 9.0E-05 0.11 1.1 8.E-04 8.E-05
Phenol 8.8E-06 0.0E+00 8.8E-06 6  -- 1.E-06  --

Aldrin 3.2E-07 5.8E-07 9.0E-07  --  --  --  --
alpha-BHC 5.2E-07 1.7E-05 1.8E-05 0.56 2.25 3.E-05 8.E-06
Endosulfan I 1.1E-06 2.1E-05 2.2E-05 10  -- 2.E-06  --
beta-BHC 1.6E-06 5.4E-05 5.6E-05 0.56 2.25 1.E-04 2.E-05
Endosulfan II 8.0E-07 2.1E-05 2.2E-05 10  -- 2.E-06  --
cis-Chlordane 4.7E-07 6.2E-07 1.1E-06 2.14 10.7 5.E-07 1.E-07
Σ DDT 4.8E-05 5.0E-04 5.5E-04 0.227 0.281 2.E-03 2.E-03
delta-BHC 3.3E-07 1.1E-05 1.1E-05 0.56 2.25 2.E-05 5.E-06
Dieldrin 4.4E-06 3.8E-05 4.3E-05 0.071 0.179 6.E-04 2.E-04
Endosulfan sulfate 5.1E-07 1.3E-05 1.3E-05 10  -- 1.E-06  --
Endrin 1.7E-06 2.2E-06 3.9E-06 0.01 0.1 4.E-04 4.E-05
Endrin aldehyde 1.2E-06 1.5E-06 2.7E-06 0.01 0.1 3.E-04 3.E-05
Endrin ketone 5.5E-07 7.0E-07 1.2E-06 0.01 0.1 1.E-04 1.E-05
gamma-BHC (lindane) 3.1E-07 1.0E-05 1.0E-05 2 20 5.E-06 5.E-07
Methoxychlor 9.3E-06 3.5E-05 4.4E-05  --  --  --  --
trans-Chlordane 1.7E-06 2.2E-06 3.9E-06 2.14 10.7 2.E-06 4.E-07

Table 4-28  Red Shouldered Hawk Exposure Estimates and Hazard Quotients, Baseline Ecological Risk Assessment, 
Eighteenmile Creek OU2 Site, Lockport, New York

Polycyclic Aromatic Hydrocarbons (PAHs)

Other Semivolatile Organic Compounds (SVOCs)

Polychlorinated Biphenyls (PCBs)

Metals

Pesticides
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Analytea
EE-soil 

(mg/kg/d)
EE-diet 

(mg/kg/d)
EE-total 

(mg/kg/d)
NOAEL 

(mg/kg/d)
LOAEL 

(mg/kg/d)
HQ-

NOAEL
HQ-

LOAEL

Table 4-28  Red Shouldered Hawk Exposure Estimates and Hazard Quotients, Baseline Ecological Risk Assessment, 
Eighteenmile Creek OU2 Site, Lockport, New York

2,3,7,8-TCDD TEQ 2.7E-09 3.5E-08 3.7E-08 1.4E-05 1.4E-04 0.003 0.0003

Key: updated updated updated Checked
 -- = not available. 1000 checked 1000 checked & Updated
BERA = baseline ecological risk assessment
COPC = chemical of potential concern
DL = detection limit
DDT = dichlorodiphenyltrichloroethane
EE-diet = estimated chemical exposure from diet
EE-soil = estimated chemical exposure from incidental soil ingestion
EE-total = total chemical exposure
EPC = exposure point concentration
HPAH = high molecular weight PAH
HQ = hazard quotient  
LOAEL = lowest observed adverse effect level
LPAH = low molecular weight PAH
mg/kg/day = milligrams per kilogram per day
NOAEL = no observed adverse effect level  
OU2 = Operable Unit 2
Grey shading = HQ > or = 1

Notes:
a. Analytes detected in surface soil in recent OU2 site investigation with frequency of detection was > 5%.
b. Essential nutrients (calcium, iron, magnesium, sodium, and potassium) and major soil constitutes (aluminum) were excluded from evaluation 
as per USEPA guidance (USEPA 1989, 2003a).

Dioxins/Furans
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Analytea
EE-soil 

(mg/kg/d)
EE-diet 

(mg/kg/d)
EE-total 

(mg/kg/d)
NOAEL 

(mg/kg/d)
LOAEL 

(mg/kg/d)
HQ-

NOAEL
HQ-

LOAEL

Sum of Aroclors (NDs = 0.5DL) 2.3E-02 4.5E-02 6.8E-02 0.0034 0.034 20 2.0

Antimony 1.1E-01 4.2E-03 1.2E-01 0.059 0.59 2.0 0.2
Arsenic 7.0E-02 7.5E-03 7.8E-02 1.04 1.66 0.07 0.05
Barium 1.6E+00 4.5E-02 1.7E+00 51.8 121 0.03 0.01
Beryllium 1.9E-03 1.5E-03 3.4E-03 0.532  -- 0.01  --
Cadmium 2.8E-02 6.3E-02 9.2E-02 0.77 1 0.12 0.09
Chromium 2.1E-01 3.9E-01 6.0E-01 9.24  -- 0.07  --
Cobalt 3.3E-02 1.7E-02 5.0E-02 7.33 10.9 0.01 0.005
Copper 5.0E+00 1.8E+00 6.9E+00 5.6 6.79 1.2 1.0
Lead 4.2E+00 2.1E+00 6.3E+00 4.7 5 1.3 1.3
Manganese 2.7E+00 1.3E+00 4.0E+00 51.5 65 0.08 0.06
Mercury 8.4E-03 6.1E-01 6.2E-01 1  -- 0.6  --
Nickel 2.4E-01 4.7E-01 7.1E-01 1.7 2.71 0.4 0.3
Selenium 5.8E-03 6.6E-02 7.2E-02 0.143 0.145 0.5 0.5
Silver 1.7E-02 1.5E-03 1.8E-02 6.02 60.2 0.003 0.0003
Thallium 9.6E-03 2.5E-02 3.5E-02 0.0074 0.074 4.7 0.47
Vanadium 6.2E-02 1.8E-02 8.0E-02 4.16 5.11 0.02 0.02
Zinc 9.0E+00 1.1E+01 2.0E+01 75.4 75.9 0.3 0.3

HPAH sum (NDs = 0.5 DL) 2.0E-01 0.0E+00 2.0E-01 0.615 3.07 0.3 0.07
LPAH sum (NDs = 0.5 DL) 1.1E-01 0.0E+00 1.1E-01 65.6 110 0.002 0.0010

4-Nitroaniline 2.3E-04 0.0E+00 2.3E-04  --  --  --  --
Acetophenone 6.5E-05 0.0E+00 6.5E-05  --  --  --  --
Benzaldehyde 1.3E-04 0.0E+00 1.3E-04  --  --  --  --
Benzyl butyl phthalate 1.3E-01 0.0E+00 1.3E-01  --  --  --  --
Biphenyl (diphenyl) 1.4E-03 0.0E+00 1.4E-03  --  --  --  --
Bis(2-ethylhexyl)phthalate 3.7E-03 0.0E+00 3.7E-03 18.3 183 2.E-04 2.E-05
Carbazole 1.5E-03 0.0E+00 1.5E-03 65.6 110 2.E-05 1.E-05
Dibenzofuran 1.7E-03 0.0E+00 1.7E-03 65.6 110 3.E-05 2.E-05
Diethyl phthalate 8.3E-02 0.0E+00 8.3E-02 4583  -- 2.E-05  --
Di-n-butyl phthalate 1.2E-03 0.0E+00 1.2E-03 550 1833 2.E-06 6.E-07
Di-n-octylphthalate 1.2E-03 0.0E+00 1.2E-03 55 550 2.E-05 2.E-06
Phenol 1.2E-04 0.0E+00 1.2E-04 523  -- 2.E-07  --

Aldrin 4.5E-06 1.1E-05 1.5E-05 0.2 1 0.0001 0.00002
alpha-BHC 7.3E-06 3.2E-04 3.2E-04 0.014 0.14 0.02 0.002
Endosulfan I 1.5E-05 3.9E-04 4.1E-04 0.15  -- 0.00  --
beta-BHC 2.3E-05 1.0E-03 1.0E-03 0.014 0.14 0.1 0.01
Endosulfan II 1.1E-05 3.9E-04 4.0E-04 0.15  -- 0.00  --
cis-Chlordane 6.5E-06 1.1E-05 1.8E-05 4.6 9.2 0.00000 0.00000
Σ DDT 6.6E-04 9.2E-03 9.8E-03 0.147 0.247 0.07 0.04
delta-BHC 4.6E-06 2.0E-04 2.1E-04 0.014 0.14 0.015 0.001
Dieldrin 6.1E-05 7.0E-04 7.6E-04 0.015 0.03 0.05 0.025
Endosulfan sulfate 7.1E-06 2.4E-04 2.4E-04 0.15  -- 0.00  --
Endrin 2.4E-05 4.0E-05 6.3E-05 0.092 0.92 0.0007 0.00007
Endrin aldehyde 1.6E-05 2.7E-05 4.4E-05 0.092 0.92 0.000 0.0000
Endrin ketone 7.6E-06 1.3E-05 2.0E-05 0.092 0.92 0.0002 0.00002
gamma-BHC (lindane) 4.3E-06 1.9E-04 1.9E-04 8  -- 0.00002  --
Methoxychlor 1.3E-04 6.5E-04 7.8E-04 4 8 0.0002 0.0001
trans-Chlordane 2.4E-05 4.1E-05 6.5E-05 4.6 9.2 0.00001 0.00001

Table 4-29  Long-Tailed Weasel Exposure Estimates and Hazard Quotients, Baseline Ecological Risk Assessment, 
Eighteenmile Creek OU2 Site, Lockport, New York

Pesticides

Polycyclic Aromatic Hydrocarbons (PAHs)

Other Semivolatile Organic Compounds (SVOCs)

Polychlorinated Biphenyls (PCBs)

Metals
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Analytea
EE-soil 

(mg/kg/d)
EE-diet 

(mg/kg/d)
EE-total 

(mg/kg/d)
NOAEL 

(mg/kg/d)
LOAEL 

(mg/kg/d)
HQ-

NOAEL
HQ-

LOAEL

Table 4-29  Long-Tailed Weasel Exposure Estimates and Hazard Quotients, Baseline Ecological Risk Assessment, 
Eighteenmile Creek OU2 Site, Lockport, New York

2,3,7,8-TCDD TEQ 3.8E-08 6.4E-07 6.8E-07 1.0E-06 1.0E-05 0.7 0.07

Key: updated updated updated Checked
 -- = not available 1000 checked 1000 checked & Updated
BERA = baseline ecological risk assessment
COPC = chemical of potential concern
DL = detection limit
DDT = dichlorodiphenyltrichloroethane
EE-diet = estimated chemical exposure from diet
EE-soil = estimated chemical exposure from incidental soil ingestion
EE-total = total chemical exposure
EPC = exposure point concentration
HPAH = high molecular weight PAH
HQ = hazard quotient  
LOAEL = lowest observed adverse effect level
LPAH = low molecular weight PAH
mg/kg/day = milligrams per kilogram per day
NDs = not detects
NOAEL = no observed adverse effect level  
OU2 = Operable Unit
Grey shading = HQ > or = 1

Notes:
a. Analytes detected in surface soil in recent OU2 site investigation with frequency of detection was > 5%.
b. Essential nutrients (calcium, iron, magnesium, sodium, and potassium) and major soil constitutes (aluminum) were excluded from evaluation 
as per USEPA guidance (USEPA 1989, 2003a).

Dioxins/Furans
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Analytea, b

EE-
sediment 
(mg/kg/d)

EE-diet 
(mg/kg/d)

EE-total 
(mg/kg/d)

NOAEL 
(mg/kg/d)

LOAEL 
(mg/kg/d)

HQ-
NOAEL

HQ-
LOAEL

Sum of Aroclors (NDs = 0.5DL) 0.0E+00 7.9E+01 7.9E+01 0.012 0.12 6619 662

Antimony 0.0E+00 4.3E-02 4.3E-02  --  --  --  --
Arsenic 0.0E+00 2.3E-01 2.3E-01 2.24 3.55 0.10 0.06
Barium 0.0E+00 4.6E+01 4.6E+01 20.8 41.7 2.2 1.1
Beryllium 0.0E+00 2.2E-02 2.2E-02  --  --  --  --
Cadmium 0.0E+00 1.5E-01 1.5E-01 1.47 2.37 0.10 0.06
Chromium 0.0E+00 5.8E-01 5.8E-01 2.66 2.78 0.22 0.21
Cobalt 0.0E+00 4.6E-01 4.6E-01 7.61 7.8 0.06 0.06
Copper 0.0E+00 2.5E+01 2.5E+01 4.05 4.68 6.1 5.3
Lead 0.0E+00 5.4E+00 5.4E+00 1.63 1.94 3.3 2.8
Manganese 0.0E+00 3.2E+01 3.2E+01 179 348 0.18 0.09
Mercury 0.0E+00 1.2E-02 1.2E-02 0.45 0.9 0.03 0.01
Methylmercuryc 0.0E+00 1.2E-02 1.2E-02 0.068 0.37 0.18 0.03
Nickel 0.0E+00 7.0E-01 7.0E-01 6.71 11.5 0.10 0.06
Selenium 0.0E+00 2.6E-01 2.6E-01 0.291 0.368 0.9 0.7
Silver 0.0E+00 1.2E-01 1.2E-01 2.02 20.2 0.06 0.006
Thallium 0.0E+00 2.7E-02 2.7E-02  --  --  --  --
Vanadium 0.0E+00 8.2E-01 8.2E-01 0.344 0.413 2.4 2.0
Zinc 0.0E+00 2.6E+01 2.6E+01 66.1 66.5 0.40 0.40

HPAH sum (NDs = 0.5 DL) 0.0E+00 1.8E+02 1.8E+02 2 20 89 8.9
LPAH sum (NDs = 0.5 DL) 0.0E+00 1.2E+01 1.2E+01 1653  -- 0.007  --

2-Methylphenol 0.0E+00 2.2E-02 2.2E-02  --  --  --  --
4-Methylphenol 0.0E+00 6.3E-02 6.3E-02  --  --  --  --
Benzaldehyde 0.0E+00 4.3E-03 4.3E-03  --  --  --  --
Benzyl butyl phthalate 0.0E+00 4.0E-02 4.0E-02  --  --  --  --
Biphenyl (diphenyl) 0.0E+00 1.4E-01 1.4E-01  --  --  --  --
Bis(2-ethylhexyl)phthalate 0.0E+00 4.5E-01 4.5E-01 1.1  -- 0.41  --
Carbazole 0.0E+00 1.0E+00 1.0E+00 1653  -- 0.00062  --
Dibenzofuran 0.0E+00 1.2E+00 1.2E+00 1653  -- 0.00073  --
Di-n-octylphthalate 0.0E+00 3.9E-04 3.9E-04 0.11 1.1 0.004 0.0004
Phenol 0.0E+00 5.5E-02 5.5E-02 6  -- 0.01  --

Aldrin 0.0E+00 4.4E-02 4.4E-02  --  --  --  --
alpha-BHC 0.0E+00 3.0E-03 3.0E-03 0.56 2.25 0.005 0.001
Endosulfan I 0.0E+00 1.4E-02 1.4E-02 10  -- 0.001  --
beta-BHC 0.0E+00 5.7E-02 5.7E-02 0.56 2.25 0.10 0.03
Endosulfan II 0.0E+00 7.7E-03 7.7E-03 10  -- 0.0008  --
cis-Chlordane 0.0E+00 6.5E-03 6.5E-03 2.14 10.7 0.003 0.0006
Σ DDT 0.0E+00 5.0E-02 5.0E-02 0.227 0.281 0.22 0.18
delta-BHC 0.0E+00 9.3E-03 9.3E-03 0.56 2.25 0.017 0.004
Dieldrin 0.0E+00 7.6E-02 7.6E-02 0.071 0.179 1.1 0.43
Endosulfan sulfate 0.0E+00 1.1E-02 1.1E-02 10  -- 0.0011  --
Endrin 0.0E+00 1.2E-02 1.2E-02 0.01 0.1 1.2 0.12
Endrin aldehyde 0.0E+00 3.1E-03 3.1E-03 0.01 0.1 0.31 0.031
Endrin ketone 0.0E+00 5.7E-02 5.7E-02 0.01 0.1 5.7 0.57
gamma-BHC (lindane) 0.0E+00 1.4E-02 1.4E-02 2 20 0.007 0.0007
Heptachlor 0.0E+00 3.1E-02 3.1E-02  --  --  --  --
Heptachlor epoxide 0.0E+00 1.1E-02 1.1E-02  --  --  --  --

Table 4-30   Tree Swallow Exposure Estimates and Hazard Quotients, Baseline Ecological Risk Assessment, 
Eighteenmile Creek OU2 Site, Lockport, New York

Metals

Semivolatile Organic Compounds (SVOCs)

Polycyclic Aromatic Hydrocarbons (PAHs)

Polychlorinated Biphenyls (PCBs)

Pesticides
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Analytea, b

EE-
sediment 
(mg/kg/d)

EE-diet 
(mg/kg/d)

EE-total 
(mg/kg/d)

NOAEL 
(mg/kg/d)

LOAEL 
(mg/kg/d)

HQ-
NOAEL

HQ-
LOAEL

Table 4-30   Tree Swallow Exposure Estimates and Hazard Quotients, Baseline Ecological Risk Assessment, 
Eighteenmile Creek OU2 Site, Lockport, New York

Methoxychlor 0.0E+00 5.6E-02 5.6E-02  --  --  --  --
trans-Chlordane 0.0E+00 3.5E-02 3.5E-02 2.14 10.7 0.016 0.003

2,3,7,8-TCDD TEQ (ND=0.5DL) 0.0E+00 5.5E-06 5.5E-06 0.000014 0.00014 0.40 0.0396

Key:
 -- = not available
BERA = baseline ecological risk assessment
COPC = chemical of potential concern
DL = detection limit
DDT = dichlorodiphenyltrichloroethane
EE-diet = estimated chemical exposure from diet
EE-sediment = estimated chemical exposure from incidental sediment ingestion  
EE-total = total estimated exposure
EPC = exposure point concentration  
HPAH = high molecular weight PAH
HQ = hazard quotient
LOAEL = lowest observed adverse effect level
LPAH = low molecular weight PAH  
mg/kg/day = milligrams per kilogram per day
ND = non detect
OU2 = Operable Unit 2
NOAEL = no observed adverse effect level
TCDD = tetrachlorodibenzo-p-dioxin
TEQ = toxic equivalent
Grey shading  = HQ > or = 1.0

 
Notes:
a. Contaminants detected in sediment are listed if frequency of detection was > 5%.

c. Inorganic mercury dose (EE-total) to receptor also evaluated as though it were 100% methylmercury.

Dioxins/Furans

b. Essential nutrients (calcium, iron, magnesium, sodium, and potassium) and major sediment constitutes (aluminum) were excluded from 
the evaluation as per USEPA guidance (USEPA 1989, 2003a).
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Analytea, b

EE-
sediment 
(mg/kg/d)

EE-diet 
(mg/kg/d)

EE-total 
(mg/kg/d)

NOAEL 
(mg/kg/d)

LOAEL 
(mg/kg/d)

HQ-
NOAEL

HQ-
LOAEL

Sum of Aroclors (NDs = 0.5DL) 0.0E+00 6.4E+01 6.4E+01 0.0034 0.034 18,880 1,888

Antimony 0.0E+00 3.4E-02 3.4E-02 0.059 0.59 0.58 0.06
Arsenic 0.0E+00 1.8E-01 1.8E-01 1.04 1.66 0.18 0.11
Barium 0.0E+00 3.7E+01 3.7E+01 51.8 121 0.71 0.30
Beryllium 0.0E+00 1.8E-02 1.8E-02 0.532  -- 0.03  --
Cadmium 0.0E+00 1.2E-01 1.2E-01 0.77 1 0.16 0.12
Chromium 0.0E+00 4.7E-01 4.7E-01 9.24  -- 0.05  --
Cobalt 0.0E+00 3.7E-01 3.7E-01 7.33 10.9 0.05 0.03
Copper 0.0E+00 2.0E+01 2.0E+01 5.6 6.79 3.6 2.9
Lead 0.0E+00 4.3E+00 4.3E+00 4.7 5 0.93 0.87
Manganese 0.0E+00 2.6E+01 2.6E+01 51.5 65 0.51 0.40
Mercury 0.0E+00 1.0E-02 1.0E-02 1  -- 0.01  --
Methylmercuryc 0.0E+00 1.0E-02 1.0E-02 0.015 0.16 0.67 0.06
Nickel 0.0E+00 5.7E-01 5.7E-01 1.7 2.71 0.33 0.21
Selenium 0.0E+00 2.1E-01 2.1E-01 0.143 0.145 1.5 1.5
Silver 0.0E+00 9.8E-02 9.8E-02 6.02 60.2 0.02 0.002
Thallium 0.0E+00 2.2E-02 2.2E-02 0.0074 0.074 2.9 0.3
Vanadium 0.0E+00 6.7E-01 6.7E-01 4.16 5.11 0.16 0.13
Zinc 0.0E+00 2.1E+01 2.1E+01 75.4 75.9 0.28 0.28

HPAH sum (NDs = 0.5 DL) 0.0E+00 1.4E+02 1.4E+02 0.615 3.07 234 47
LPAH sum (NDs = 0.5 DL) 0.0E+00 9.3E+00 9.3E+00 65.6 110 0.14 0.08

2-Methylphenol 0.0E+00 1.8E-02 1.8E-02 219  -- 0.0001  --
4-Methylphenol 0.0E+00 5.1E-02 5.1E-02 219  -- 0.0002  --
Benzaldehyde 0.0E+00 3.5E-03 3.5E-03  --  --  --  --
Benzyl butyl phthalate 0.0E+00 3.2E-02 3.2E-02  --  --  --  --
Biphenyl (diphenyl) 0.0E+00 1.1E-01 1.1E-01  --  --  --  --
Bis(2-ethylhexyl)phthalate 0.0E+00 3.6E-01 3.6E-01 18.3 183 0.020 0.0020
Carbazole 0.0E+00 8.3E-01 8.3E-01 65.6 110 0.013 0.0076
Dibenzofuran 0.0E+00 9.7E-01 9.7E-01 65.6 110 0.015 0.0088
Di-n-octylphthalate 0.0E+00 3.2E-04 3.2E-04 55 550 0.00001 0.000001
Phenol 0.0E+00 4.5E-02 4.5E-02 523  -- 0.0001  --

Aldrin 0.0E+00 3.6E-02 3.6E-02 0.2 1 0.18 0.04
alpha-BHC 0.0E+00 2.4E-03 2.4E-03 0.014 0.14 0.17 0.02
Endosulfan I 0.0E+00 1.1E-02 1.1E-02 0.15  -- 0.08  --
beta-BHC 0.0E+00 4.6E-02 4.6E-02 0.014 0.14 3.3 0.33
Endosulfan II 0.0E+00 6.2E-03 6.2E-03 0.15  -- 0.04  --
cis-Chlordane 0.0E+00 5.3E-03 5.3E-03 4.6 9.2 0.0011 0.0006
Σ DDT 0.0E+00 4.0E-02 4.0E-02 0.147 0.247 0.27 0.163
delta-BHC 0.0E+00 7.5E-03 7.5E-03 0.014 0.14 0.54 0.054
Dieldrin 0.0E+00 6.2E-02 6.2E-02 0.015 0.03 4.1 2.1
Endosulfan sulfate 0.0E+00 9.1E-03 9.1E-03 0.15  -- 0.06  --
Endrin 0.0E+00 1.0E-02 1.0E-02 0.092 0.92 0.11 0.011
Endrin aldehyde 0.0E+00 2.5E-03 2.5E-03 0.092 0.92 0.03 0.003
Endrin ketone 0.0E+00 4.6E-02 4.6E-02 0.092 0.92 0.50 0.050
gamma-BHC (lindane) 0.0E+00 1.1E-02 1.1E-02 8  -- 0.001  --
Heptachlor 0.0E+00 2.5E-02 2.5E-02 0.1 1 0.25 0.025

Table 4-31   Little Brown Bat Exposure Estimates and Hazard Quotients, Baseline Ecological Risk Assessment, 
Eighteenmile Creek OU2 Site, Lockport, New York

Polychlorinated Biphenyls (PCBs)

Metals

Polycyclic Aromatic Hydrocarbons (PAHs)

Semivolatile Organic Compounds (SVOCs)

Pesticides
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Analytea, b

EE-
sediment 
(mg/kg/d)

EE-diet 
(mg/kg/d)

EE-total 
(mg/kg/d)

NOAEL 
(mg/kg/d)

LOAEL 
(mg/kg/d)

HQ-
NOAEL

HQ-
LOAEL

Table 4-31   Little Brown Bat Exposure Estimates and Hazard Quotients, Baseline Ecological Risk Assessment, 
Eighteenmile Creek OU2 Site, Lockport, New York

Heptachlor epoxide 0.0E+00 8.6E-03 8.6E-03 0.1 1 0.09 0.009
Methoxychlor 0.0E+00 4.5E-02 4.5E-02 4 8 0.011 0.006
trans-Chlordane 0.0E+00 2.8E-02 2.8E-02 4.6 9.2 0.006 0.003

2,3,7,8-TCDD TEQ (ND=0.5DL) 0.0E+00 4.5E-06 4.5E-06 0.000001 0.00001 4.5 0.4

Key:
 -- = not available
BERA = baseline ecological risk assessment
COPC = chemical of potential concern
DL = detection limit
DDT = dichlorodiphenyltrichloroethane
EE-diet = estimated chemical exposure from diet
EE-sediment = estimated chemical exposure from incidental sediment ingestion  
EE-total = total estimated exposure
EPC = exposure point concentration  
HPAH = high molecular weight PAH
HQ = hazard quotient
LOAEL = lowest observed adverse effect level
LPAH = low molecular weight PAH  
mg/kg/day = milligrams per kilogram per day
ND = non detect
NOAEL = no observed adverse effect level
OU2 = Operable Unit 2
TCDD = tetrachlorodibenzo-p-dioxin
TEQ = toxic equivalent
Grey shading  = HQ > or = 1.0

 
Notes:
a. Contaminants detected in sediment are listed if frequency of detection was > 5%.

c. Inorganic mercury dose (EE-total) to receptor also evaluated as though it were 100% methylmercury.

Dioxins/Furans

b. Essential nutrients (calcium, iron, magnesium, sodium, and potassium) and major sediment constitutes (aluminum) were excluded from 
the evaluation as per USEPA guidance (USEPA 1989, 2003a).
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Analytea, b
EE-

sediment 
(mg/kg/d)

EE-diet 
(mg/kg/d)

EE-total 
(mg/kg/d)

NOAEL 
(mg/kg/d)

LOAEL 
(mg/kg/d)

HQ-
NOAEL

HQ-
LOAEL

Sum of Aroclors (NDs = 0.5DL) 7.6E-03 6.5E-03 1.4E-02 0.012 0.12 1.2 0.12

Antimony 1.2E-03 2.1E-03 3.2E-03  --  --  --  --
Arsenic 1.5E-03 2.9E-03 4.4E-03 2.24 3.55 0.002 0.001
Barium 2.7E-02 2.1E-01 2.4E-01 20.8 41.7 0.01 0.01
Beryllium 1.1E-04 3.8E-03 3.9E-03  --  --  --  --
Cadmium 3.4E-04 8.6E-03 8.9E-03 1.47 2.37 0.006 0.004
Chromium 7.2E-03 1.5E-02 2.2E-02 2.66 2.78 0.008 0.008
Cobalt 1.6E-03 6.0E-04 2.2E-03 7.61 7.8 0.0003 0.0003
Copper 1.0E-01 2.4E-01 3.4E-01 4.05 4.68 0.08 0.07
Lead 1.7E-01 1.2E-01 2.9E-01 1.63 1.94 0.18 0.15
Manganese 1.4E-01 5.7E-01 7.2E-01 179 348 0.004 0.002
Mercury 3.5E-04 5.2E-03 5.5E-03 0.45 0.9 0.012 0.006
Nickel 6.7E-03 1.5E-02 2.2E-02 6.71 11.5 0.003 0.002
Selenium 1.9E-04 4.7E-03 4.8E-03 0.291 0.368 0.02 0.01
Silver 3.1E-04 2.1E-04 5.2E-04 2.02 20.2 0.0003 0.00003
Thallium 1.0E-04 2.1E-05 1.2E-04  --  --  --  --
Vanadium 3.6E-03 8.7E-04 4.4E-03 0.344 0.413 0.013 0.011
Zinc 2.1E-01 2.3E+00 2.5E+00 66.1 66.5 0.038 0.038

HPAH sum (NDs = 0.5 DL) 3.6E-02 2.5E-01 2.9E-01 2 20 0.14 0.014
LPAH sum (NDs = 0.5 DL) 1.6E-02 2.1E-02 3.7E-02 1653  -- 0.00002  --

2-Methylphenol 4.7E-05 2.4E-03 2.4E-03  --  --  --  --
4-Methylphenol 1.4E-04 6.8E-03 6.9E-03  --  --  --  --
Benzaldehyde 9.2E-06 4.6E-04 4.7E-04  --  --  --  --
Benzyl butyl phthalate 8.6E-05 4.3E-03 4.4E-03  --  --  --  --
Biphenyl (diphenyl) 3.0E-04 1.5E-02 1.5E-02  --  --  --  --
Bis(2-ethylhexyl)phthalate 9.7E-04 4.8E-02 4.9E-02 1.1  -- 0.045  --
Carbazole 2.2E-03 1.1E-01 1.1E-01 1653  -- 0.000068  --
Dibenzofuran 2.6E-03 1.3E-01 1.3E-01 1653  -- 0.000080  --
Di-n-octylphthalate 8.4E-07 4.2E-05 4.3E-05 0.11 1.1 0.0004 0.00004
Phenol 1.2E-04 5.9E-03 6.0E-03 6  -- 0.001  --

Aldrin 1.6E-05 1.9E-05 3.6E-05  --  --  --  --
alpha-BHC 2.1E-06 4.2E-05 4.4E-05 0.56 2.25 0.00008 0.00002
Endosulfan I 5.2E-06 6.1E-05 6.6E-05 10  -- 0.00001  --
beta-BHC 4.1E-05 7.9E-04 8.3E-04 0.56 2.25 0.0015 0.0004
Endosulfan II 2.8E-06 4.4E-05 4.6E-05 10  -- 0.000005  --
cis-Chlordane 2.4E-06 1.8E-06 4.2E-06 2.14 10.7 0.000002 0.0000004
Σ DDT 3.6E-05 2.3E-04 2.6E-04 0.227 0.281 0.001 0.0009
delta-BHC 6.7E-06 1.3E-04 1.4E-04 0.56 2.25 0.00024 0.00006
Dieldrin 2.8E-05 5.7E-04 6.0E-04 0.071 0.179 0.01 0.003
Endosulfan sulfate 4.1E-06 6.1E-05 6.5E-05 10  -- 0.000006  --
Endrin 7.7E-06 5.8E-06 1.4E-05 0.01 0.1 0.0014 0.00014
Endrin aldehyde 4.3E-06 3.2E-06 7.5E-06 0.01 0.1 0.001 0.0001
Endrin ketone 3.5E-05 2.7E-05 6.2E-05 0.01 0.1 0.006 0.0006
gamma-BHC (lindane) 1.0E-05 2.0E-04 2.1E-04 2 20 0.0001 0.00001
Heptachlor 1.1E-05 1.9E-05 3.0E-05  --  --  --  --
Heptachlor epoxide 3.9E-06 4.6E-06 8.5E-06  --  --  --  --

Table 4-32   Mallard Exposure Estimates and Hazard Quotients, Baseline Ecological Risk Assessment, Eighteenmile 
Creek OU2 Site, Lockport, New York

Metals

Other Semivolatile Organic Compounds (SVOCs)

Polychlorinated Biphenyls (PCBs)

Polycyclic Aromatic Hydrocarbons (PAHs)

Pesticides
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EE-diet 
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HQ-
LOAEL

Table 4-32   Mallard Exposure Estimates and Hazard Quotients, Baseline Ecological Risk Assessment, Eighteenmile 
Creek OU2 Site, Lockport, New York

Methoxychlor 2.0E-05 4.5E-05 6.5E-05  --  --  --  --
trans-Chlordane 1.3E-05 9.8E-06 2.2E-05 2.14 10.7 0.000011 0.000002

2,3,7,8-TCDD TEQ (ND=0.5DL) 9.2E-09 4.9E-09 1.4E-08 0.000014 0.00014 0.001 0.0001
 

Key:
 -- = Not available
BERA = baseline ecological risk assessment
COPC = chemical of potential concern
DL = detection limit
DDT = dichlorodiphenyltrichloroethane
EE-diet = estimated chemical exposure from diet
EE-sediment = estimated exposure from incidental sediment ingestion
EE-total = total estimated exposure
EPC = exposure point concentration  
HPAH = high molecular weight PAH
HQ = hazard quotient
LOAEL = lowest observed adverse effect level
LPAH = low molecular weight PAH
mg/kg/day = milligrams per kilogram per day
NDs = non detects
NOAEL = no observed adverse effect level  
OU2 = Operable Unit 2
TCDD = tetrachlorodibenzo-p-dioxin
TEQ = toxic equivalent
Grey shading  = HQ > or = 1.0

Notes:
a. Contaminants detected in sediment are listed if frequency of detection was > 5%.
b. Essential nutrients (calcium, iron, magnesium, sodium, and potassium) and major sediment constitutes (aluminum) were excluded 
from the evaluation as per USEPA guidance (USEPA 1989, 2003a).

Dioxins/Furans
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Analytea, b

EE-
sediment 
(mg/kg/d)

EE-diet 
(mg/kg/d)

EE-total 
(mg/kg/d)

NOAEL 
(mg/kg/d)

LOAEL 
(mg/kg/d)

HQ-
NOAEL

HQ-
LOAEL

Sum of Aroclors (NDs = 0.5DL) 2.3E-01 1.9E-02 2.5E-01 0.068 0.68 3.6 0.36

Antimony 3.5E-02 6.1E-03 4.1E-02 0.059 0.59 0.69 0.07
Arsenic 4.6E-02 8.6E-03 5.5E-02 1.04 1.66 0.05 0.03
Barium 8.0E-01 6.3E-01 1.4E+00 51.8 121 0.03 0.01
Beryllium 3.2E-03 1.1E-02 1.5E-02 0.532  -- 0.03  --
Cadmium 1.0E-02 2.6E-02 3.6E-02 0.77 1 0.05 0.04
Chromium 2.2E-01 4.4E-02 2.6E-01 9.24  -- 0.03  --
Cobalt 4.8E-02 1.8E-03 5.0E-02 7.33 10.9 0.007 0.00
Copper 3.1E+00 7.1E-01 3.8E+00 5.6 6.79 0.67 0.55
Lead 5.1E+00 3.6E-01 5.5E+00 4.7 5 1.2 1.1
Manganese 4.3E+00 1.7E+00 6.0E+00 51.5 65 0.12 0.09
Mercury 1.0E-02 1.5E-02 2.6E-02 1  -- 0.03  --
Nickel 2.0E-01 4.5E-02 2.5E-01 1.7 2.71 0.14 0.09
Selenium 5.6E-03 1.4E-02 1.9E-02 0.143 0.145 0.14 0.1
Silver 9.1E-03 6.4E-04 9.7E-03 6.02 60.2 0.002 0.0002
Thallium 3.1E-03 6.2E-05 3.1E-03 0.0074 0.074 0.42 0.04
Vanadium 1.1E-01 2.6E-03 1.1E-01 4.16 5.11 0.03 0.02
Zinc 6.2E+00 7.0E+00 1.3E+01 75.4 75.9 0.17 0.17

HPAH sum (NDs = 0.5 DL) 1.1E+00 7.5E-01 1.8E+00 0.615 3.07 3.0 0.60
LPAH sum (NDs = 0.5 DL) 4.9E-01 6.1E-02 5.5E-01 65.6 110 0.008 0.005

2-Methylphenol 1.4E-03 7.0E-03 8.5E-03 219  -- 0.00004  --
4-Methylphenol 4.0E-03 2.0E-02 2.4E-02 219  -- 0.0001  --
Benzaldehyde 2.8E-04 1.4E-03 1.7E-03  --  --  --  --
Benzyl butyl phthalate 2.6E-03 1.3E-02 1.5E-02  --  --  --  --
Biphenyl (diphenyl) 9.0E-03 4.5E-02 5.4E-02  --  --  --  --
Bis(2-ethylhexyl)phthalate 2.9E-02 1.4E-01 1.7E-01 18.3 183 0.009 0.0009
Carbazole 6.6E-02 3.3E-01 4.0E-01 65.6 110 0.0060 0.0036
Dibenzofuran 7.7E-02 3.8E-01 4.6E-01 65.6 110 0.0070 0.0042
Di-n-octylphthalate 2.5E-05 1.3E-04 1.5E-04 55 550 0.000003 0.0000003
Phenol 3.5E-03 1.8E-02 2.1E-02 523  -- 0.00004  --

Aldrin 4.8E-04 5.8E-05 5.4E-04 0.2 1 0.003 0.0005
alpha-BHC 6.4E-05 1.2E-04 1.9E-04 0.014 0.14 0.01 0.0013
Endosulfan I 1.5E-04 1.8E-04 3.4E-04 0.15  -- 0.002
beta-BHC 1.2E-03 2.4E-03 3.6E-03 0.014 0.14 0.26 0.026
Endosulfan II 8.3E-05 1.3E-04 2.1E-04 0.15  -- 0.0014
cis-Chlordane 7.1E-05 5.5E-06 7.6E-05 4.6 9.2 0.00002 0.000008
Σ DDT 1.1E-03 6.8E-04 1.7E-03 0.147 0.247 0.01 0.01
delta-BHC 2.0E-04 3.9E-04 5.9E-04 0.014 0.14 0.04 0.0042
Dieldrin 8.3E-04 1.7E-03 2.5E-03 0.015 0.03 0.17 0.08
Endosulfan sulfate 1.2E-04 1.8E-04 3.0E-04 0.15  -- 0.002
Endrin 2.3E-04 1.7E-05 2.5E-04 0.092 0.92 0.0027 0.00027
Endrin aldehyde 1.3E-04 9.7E-06 1.4E-04 0.092 0.92 0.001 0.0001
Endrin ketone 1.1E-03 7.9E-05 1.1E-03 0.092 0.92 0.012 0.0012
gamma-BHC (lindane) 3.0E-04 5.9E-04 8.9E-04 8  -- 0.0001
Heptachlor 3.4E-04 5.6E-05 4.0E-04 0.1 1 0.004 0.0004
Heptachlor epoxide 1.2E-04 1.4E-05 1.3E-04 0.1 1 0.0013 0.00013

Table 4-33   Muskrat Exposure Estimates and Hazard Quotients, Baseline Ecological Risk Assessment, 
Eighteenmile Creek OU2 Site, Lockport, New York

Polychlorinated Biphenyls (PCBs)

Metals

Polycyclic Aromatic Hydrocarbons (PAHs)

Other Semivolatile Organic Compounds (SVOCs)

Pesticides
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HQ-
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Table 4-33   Muskrat Exposure Estimates and Hazard Quotients, Baseline Ecological Risk Assessment, 
Eighteenmile Creek OU2 Site, Lockport, New York

Methoxychlor 6.0E-04 1.3E-04 7.4E-04 4 8 0.0002 0.00009
trans-Chlordane 3.8E-04 2.9E-05 4.1E-04 4.6 9.2 0.00009 0.00004

2,3,7,8-TCDD TEQ (ND=0.5DL) 2.8E-07 1.5E-08 2.9E-07 0.000001 0.00001 0.29 0.03
 

Key:
 -- = Not available
BERA = baseline ecological risk assessment
COPC = chemical of potential concern
DL = detection limit
DDT = dichlorodiphenyltrichloroethane
EE-diet = estimated chemical exposure from diet
EE-sediment = estimated exposure from incidental sediment ingestion
EE-total = total estimated exposure
EPC = exposure point concentration  
HPAH = high molecular weight PAH
HQ = hazard quotient
LOAEL = lowest observed adverse effect level
LPAH = low molecular weight PAH
mg/kg/day = milligrams per kilogram per day
ND = non detect
NOAEL = no observed adverse effect level  
OU2 = Operable Unit 2
TCDD = tetrachlorodibenzo-p-dioxin
TEQ = toxic equivalent
Grey shading  = HQ > or = 1.0

Notes:
a. Contaminants detected in sediment are listed if frequency of detection was > 5%.

Dioxins/Furans

b. Essential nutrients (calcium, iron, magnesium, sodium, and potassium) and major sediment constitutes (aluminum) were excluded 
from the evaluation as per USEPA guidance (USEPA 1989, 2003a).
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Analytea, b

EE-
sediment 
(mg/kg/d)

EE-diet 
(mg/kg/d)

EE-total 
(mg/kg/d)

NOAEL 
(mg/kg/d)

LOAEL 
(mg/kg/d)

HQ-
NOAEL

HQ-
LOAEL

Sum of Aroclors (NDs = 0.5DL) 2.0E-02 7.4E-02 9.5E-02 0.012 0.12 7.9 0.79

Antimony 3.1E-03 1.1E-04 3.2E-03  --  --  --  --
Arsenic 4.1E-03 3.1E-02 3.5E-02 2.24 3.55 0.02 0.01
Barium 7.2E-02 2.5E-01 3.2E-01 20.8 41.7 0.02 0.01
Beryllium 2.9E-04 3.3E-04 6.1E-04  --  --  --  --
Cadmium 9.0E-04 1.5E-03 2.4E-03 1.47 2.37 0.002 0.001
Chromium 1.9E-02 7.1E-02 9.0E-02 2.66 2.78 0.034 0.032
Cobalt 4.3E-03 6.0E-03 1.0E-02 7.61 7.8 0.001 0.001
Copper 2.7E-01 4.9E-01 7.6E-01 4.05 4.68 0.19 0.16
Lead 4.6E-01 7.0E-02 5.3E-01 1.63 1.94 0.32 0.27
Manganese 3.8E-01 7.1E-01 1.1E+00 179 348 0.01 0.003
Mercury 9.3E-04 1.6E-02 1.7E-02 0.45 0.9 0.04 0.02
Methylmercuryc 9.3E-04 1.6E-02 1.7E-02 0.068 0.37 0.25 0.05
Nickel 1.8E-02 4.2E-02 6.0E-02 6.71 11.5 0.009 0.01
Selenium 5.0E-04 4.7E-02 4.8E-02 0.291 0.368 0.16 0.13
Silver 8.1E-04 1.7E-04 9.8E-04 2.02 20.2 0.000 0.0000
Thallium 2.7E-04 8.5E-05 3.6E-04  --  --  --  --
Vanadium 9.5E-03 4.1E-02 5.1E-02 0.344 0.413 0.15 0.12
Zinc 5.5E-01 2.8E+00 3.3E+00 66.1 66.5 0.05 0.05

HPAH sum (NDs = 0.5 DL) 9.7E-02 4.3E-03 1.0E-01 2 20 0.05 0.005
LPAH sum (NDs = 0.5 DL) 4.4E-02 3.0E-03 4.7E-02 1653  -- 0.00003  --

2-Methylphenol 1.3E-04 1.6E-04 2.9E-04  --  --  --  --
4-Methylphenol 3.6E-04 5.9E-02 5.9E-02  --  --  --  --
Benzaldehyde 2.5E-05 6.2E-03 6.2E-03  --  --  --  --
Benzyl butyl phthalate 2.3E-04 1.6E-03 1.8E-03  --  --  --  --
Biphenyl (diphenyl) 8.0E-04 1.1E-03 1.9E-03  --  --  --  --
Bis(2-ethylhexyl)phthalate 2.6E-03 1.9E-03 4.5E-03 1.1  -- 0.004  --
Carbazole 5.9E-03 2.2E-04 6.1E-03 1653  -- 0.0000037  --
Dibenzofuran 6.9E-03 1.2E-03 8.0E-03 1653  -- 0.000005  --
Di-n-octylphthalate 2.2E-06 1.3E-03 1.3E-03 0.11 1.1 0.01 0.001
Phenol 3.1E-04 2.7E-03 3.0E-03 6  -- 0.0005  --

Aldrin 4.3E-05 6.1E-05 1.0E-04  --  --  --
alpha-BHC 5.7E-06 9.8E-06 1.6E-05 0.56 2.25 0.00003 0.00001
Endosulfan I 1.4E-05 2.0E-04 2.1E-04 10  -- 0.00002  --
beta-BHC 1.1E-04 5.1E-05 1.6E-04 0.56 2.25 0.0003 0.00007
Endosulfan II 7.4E-06 7.4E-05 8.2E-05 10  -- 0.00001  --
cis-Chlordane 6.3E-06 2.7E-04 2.7E-04 2.14 10.7 0.0001 0.00003
Σ DDT 9.5E-05 9.5E-03 9.6E-03 0.227 0.281 0.04 0.03
delta-BHC 1.8E-05 4.6E-05 6.4E-05 0.56 2.25 0.0001 0.00003
Dieldrin 7.4E-05 3.2E-04 4.0E-04 0.071 0.179 0.006 0.002
Endosulfan sulfate 1.1E-05 3.6E-04 3.7E-04 10  -- 0.00004  --
Endrin 2.1E-05 2.7E-03 2.7E-03 0.01 0.1 0.27 0.03
Endrin aldehyde 1.1E-05 3.3E-04 3.4E-04 0.01 0.1 0.03 0.003
Endrin ketone 9.4E-05 2.5E-04 3.4E-04 0.01 0.1 0.03 0.003
gamma-BHC (lindane) 2.7E-05 9.8E-05 1.3E-04 2 20 0.0001 0.00001
Heptachlor 3.0E-05 5.4E-05 8.4E-05  --  --  --  --

Table 4-34   Great Blue Heron Exposure Estimates and Hazard Quotients, Baseline Ecological Risk Assessment, 
Eighteenmile Creek OU2, Lockport, New York

Metals

Semivolatile Organic Compounds (SVOCs)

Polycyclic Aromatic Hydrocarbons (PAHs)

Polychlorinated Biphenyls (PCBs)

Pesticides
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Analytea, b

EE-
sediment 
(mg/kg/d)

EE-diet 
(mg/kg/d)

EE-total 
(mg/kg/d)

NOAEL 
(mg/kg/d)

LOAEL 
(mg/kg/d)

HQ-
NOAEL

HQ-
LOAEL

Table 4-34   Great Blue Heron Exposure Estimates and Hazard Quotients, Baseline Ecological Risk Assessment, 
Eighteenmile Creek OU2, Lockport, New York

Heptachlor epoxide 1.0E-05 8.9E-04 9.0E-04  --  --  --  --
Methoxychlor 5.4E-05 9.8E-04 1.0E-03  --  --  --  --
trans-Chlordane 3.4E-05 1.8E-03 1.8E-03 2.14 10.7 0.001 0.0002

2,3,7,8-TCDD TEQ (ND=0.5DL) 3.7E-08 2.6E-07 3.0E-07 0.000014 0.00014 0.02 0.002

Key:
 -- = not available
BERA = baseline ecological risk assessment
COPC = chemical of potential concern
DL = detection limit
DDT = dichlorodiphenyltrichloroethane
EE-diet = estimated chemical exposure from diet
EE-sediment = estimated chemical exposure from incidental sediment ingestion  
EE-total = total chemical exposure
EPC = exposure point concentration  
HPAH = high molecular weight PAH
HQ = hazard quotient
LOAEL = lowest observed adverse effect level
LPAH = low molecular weight PAH
mg/kg/day = milligrams per kilogram per day
ND = non detect
NOAEL = no observed adverse effect level  
OU2 = Operable Unit 2
TCDD = tetrachlorodibenzo-p-dioxin
TEQ = toxic equivalent
Grey shading  = HQ > or = 1.0

Notes:
a. Contaminants detected in sediment are listed if frequency of detection was > 5%.

c. Inorganic mercury dose (EE-total) to receptor also evaluated as though it were 100% methylmercury.

b.  Essential nutrients (calcium, iron, magnesium, sodium, and potassium) and major soil /sediment constitutes (aluminum) were excluded 
from the evaluation as per USEPA guidance (USEPA 1989, 2003a).

Dioxins/Furans
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Analytea, b

EE-
sediment 
(mg/kg/d)

EE-diet 
(mg/kg/d)

EE-total 
(mg/kg/d)

NOAEL 
(mg/kg/d)

LOAEL 
(mg/kg/d)

HQ-
NOAEL

HQ-
LOAEL

Sum of Aroclors (NDs = 0.5DL) 2.5E-02 1.8E-01 2.0E-01 0.0034 0.034 60 6

Antimony 3.7E-03 2.7E-04 4.0E-03 0.059 0.59 0.07 0.007
Arsenic 5.0E-03 7.6E-02 8.1E-02 1.04 1.66 0.08 0.05
Barium 8.7E-02 6.1E-01 6.9E-01 51.8 121 0.01 0.01
Beryllium 3.5E-04 7.9E-04 1.1E-03 0.532  -- 0.002  --
Cadmium 1.1E-03 3.7E-03 4.8E-03 0.77 1 0.01 0.005
Chromium 2.3E-02 1.7E-01 1.9E-01 9.24  -- 0.021  --
Cobalt 5.2E-03 1.4E-02 2.0E-02 7.33 10.9 0.003 0.002
Copper 3.3E-01 1.2E+00 1.5E+00 5.6 6.79 0.27 0.22
Lead 5.5E-01 1.7E-01 7.2E-01 4.7 5 0.15 0.14
Manganese 4.7E-01 1.7E+00 2.2E+00 51.5 65 0.04 0.03
Mercury 1.1E-03 3.9E-02 4.0E-02 1  -- 0.04  --
Methylmercuryc 1.1E-03 3.9E-02 4.0E-02 0.015 0.16 2.7 0.25
Nickel 2.2E-02 1.0E-01 1.2E-01 1.7 2.71 0.07 0.05
Selenium 6.0E-04 1.1E-01 1.2E-01 0.143 0.145 0.81 0.79
Silver 9.8E-04 4.1E-04 1.4E-03 6.02 60.2 0.0002 0.00002
Thallium 3.3E-04 2.1E-04 5.4E-04 0.0074 0.074 0.1 0.01
Vanadium 1.2E-02 9.9E-02 1.1E-01 4.16 5.11 0.03 0.02
Zinc 6.7E-01 6.7E+00 7.4E+00 75.4 75.9 0.10 0.10

HPAH sum (NDs = 0.5 DL) 1.2E-01 1.0E-02 1.3E-01 0.615 3.07 0.21 0.041
LPAH sum (NDs = 0.5 DL) 5.3E-02 7.4E-03 6.0E-02 65.6 110 0.0009 0.0005

2-Methylphenol 1.5E-04 3.9E-04 5.4E-04 219  -- 0.000002  --
4-Methylphenol 4.4E-04 1.4E-01 1.4E-01 219  -- 0.0007  --
Benzaldehyde 3.0E-05 1.5E-02 1.5E-02  --  --  --  --
Benzyl butyl phthalate 2.8E-04 3.9E-03 4.2E-03  --  --  --  --
Biphenyl (diphenyl) 9.7E-04 2.6E-03 3.6E-03  --  --  --  --
Bis(2-ethylhexyl)phthalate 3.1E-03 4.6E-03 7.8E-03 18.3 183 0.0004 0.00004
Carbazole 7.1E-03 5.3E-04 7.7E-03 65.6 110 0.00012 0.00007
Dibenzofuran 8.3E-03 2.8E-03 1.1E-02 65.6 110 0.00017 0.00010
Di-n-octylphthalate 2.7E-06 3.0E-03 3.0E-03 55 550 0.00006 0.00001
Phenol 3.8E-04 6.5E-03 6.9E-03 523  -- 0.00001  --

Aldrin 5.2E-05 1.5E-04 2.0E-04 0.2 1 0.001 0.0002
alpha-BHC 6.9E-06 2.4E-05 3.1E-05 0.014 0.14 0.002 0.0002
Endosulfan I 1.7E-05 4.8E-04 4.9E-04 0.15  -- 0.003  --
beta-BHC 1.3E-04 1.2E-04 2.5E-04 0.014 0.14 0.018 0.002
Endosulfan II 9.0E-06 1.8E-04 1.9E-04 0.15  -- 0.001  --
cis-Chlordane 7.6E-06 6.5E-04 6.6E-04 4.6 9.2 0.0001 0.00007
Σ DDT 1.2E-04 2.3E-02 2.3E-02 0.147 0.247 0.16 0.09
delta-BHC 2.1E-05 1.1E-04 1.3E-04 0.014 0.14 0.01 0.0010
Dieldrin 8.9E-05 7.8E-04 8.7E-04 0.015 0.03 0.06 0.03
Endosulfan sulfate 1.3E-05 8.6E-04 8.8E-04 0.15  -- 0.01  --
Endrin 2.5E-05 6.5E-03 6.5E-03 0.092 0.92 0.07 0.007
Endrin aldehyde 1.4E-05 8.0E-04 8.1E-04 0.092 0.92 0.01 0.0009
Endrin ketone 1.1E-04 6.1E-04 7.2E-04 0.092 0.92 0.01 0.0008
gamma-BHC (lindane) 3.3E-05 2.4E-04 2.7E-04 8  -- 0.00003  --
Heptachlor 3.7E-05 1.3E-04 1.7E-04 0.1 1 0.002 0.0002
Heptachlor epoxide 1.2E-05 2.2E-03 2.2E-03 0.1 1 0.022 0.002

Table 4-35   Mink Exposure Estimates and Hazard Quotients, Baseline Ecological Risk Assessment, Eighteenmile 
Creek OU2 Site, Lockport, New York

Metals

Semivolatile Organic Compounds (SVOCs)

Polycyclic Aromatic Hydrocarbons (PAHs)

Polychlorinated Biphenyls (PCBs)

Pesticides
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Analytea, b

EE-
sediment 
(mg/kg/d)

EE-diet 
(mg/kg/d)

EE-total 
(mg/kg/d)

NOAEL 
(mg/kg/d)

LOAEL 
(mg/kg/d)

HQ-
NOAEL

HQ-
LOAEL

Table 4-35   Mink Exposure Estimates and Hazard Quotients, Baseline Ecological Risk Assessment, Eighteenmile 
Creek OU2 Site, Lockport, New York

Methoxychlor 6.5E-05 2.4E-03 2.4E-03 4 8 0.001 0.0003
trans-Chlordane 4.1E-05 4.3E-03 4.4E-03 4.6 9.2 0.001 0.0005

2,3,7,8-TCDD TEQ (ND=0.5DL) 3.0E-08 6.3E-07 6.6E-07 0.000001 0.00001 0.66 0.07

Key: 1000 checked 1000 checked checked & checked & checked &
 -- = not available eq's checked eq's checked updated updated updated
BERA = baseline ecological risk assessment
COPC = chemical of potential concern
DL = detection limit
DDT = dichlorodiphenyltrichloroethane
EE-diet = estimated chemical exposure from diet
EE-sediment = estimated chemical exposure from incidental sediment ingestion  
EE-total = total chemical exposure
EPC = exposure point concentration  
HPAH = high molecular weight PAH
HQ = hazard quotient
LOAEL = lowest observed adverse effect level
LPAH = low molecular weight PAH
mg/kg/day = milligrams per kilogram per day
ND = non detect
NOAEL = no observed adverse effect level  
OU2 = Operable Unit 2
TCDD = tetrachlorodibenzo-p-dioxin
TEQ = toxic equivalent
Grey shading  = HQ > or = 1.0

Notes:
a. Contaminants detected in sediment are listed if frequency of detection was > 5%.

c. Inorganic mercury dose (EE-total) to receptor also evaluated as though it were 100% methylmercury.

b. Essential nutrients (calcium, iron, magnesium, sodium, and potassium) and major sediment constitutes (aluminum) were excluded from 
evaluation as per USEPA guidance (USEPA 1989, 2003a).

Dioxins/Furans
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Sum of Aroclors (ND = 0.5DL) x 7  356 47 20 20 6,619 18,880 1 4 8 60

Aluminum
Antimony 6 x 3 x 6 x 3 x 2 x x x
Arsenic 1 2   
Barium 1 1 x 2
Beryllium x x x x x x x
Cadmium 2 2  1
Chromium 2 2
Cobalt x
Copper 20 18 28 2 15 4 4 1 1 6 4  
Iron 1
Lead 10 19 22 8 4 1 1 3  1
Manganese 4 2 2
Mercury 8 23 13 1 8
Methylmercury  --  --  --  --  --  --  --  --  -- 3
Nickel 2 2 1 1 9
Selenium 3 2 2
Silver 2 1
Thallium 3 x x x x 60 x 1 x x 3 x 3 x
Vanadium x x 2
Zinc 16 21 23 1 8

HPAH sum 3 3 22  -- 2 1 89 234 3
LPAH sum 117 1 2  --  
Total PAHs  --  --  -- 62  --  --  --  --  --  --  --  --  --  --  --  --

2-Methylphenol  --  --  -- 9  --  --  --  --  --  -- x x x
4-Methylphenol  --  --  -- 26  --  --  --  --  --  -- x x x
Acetophenone x x x  -- x x x x x x  --  --  --  --  --  --
Benzyl butyl phthalate x x x 18 x x x x x x x x x x x x
Biphenyl (diphenyl) x x x x x x x x x x x x x
Bis(2-ethylhexyl)phthalate x x x  
Carbazole 2 x 6
Dibenzofuran 2 x 20
Di-n-butyl phthalate x x  --  --  --  --  --  --
Di-n-octylphthalate x x x
Phenol 229

Aldrin x 38 x x x x  x x
alpha-BHC x x 2  
Endosulfan I x x x 24
beta-BHC 2 x 38  3
Endosulfan II x x x 13
cis-Chlordane x
Σ DDT x 56 4 1  
delta-BHC x x 10
Dieldrin x 3 1 4
Endosulfan sulfate x x x 19
Endrin 2 x 3 1
Endrin aldehyde 1 x x 1

Table 4-36  Summary of NOAEL-Based Hazard Quotients by Assessment Endpoint, Baseline Ecological Risk Assessment, Eighteenmile Creek OU2 Site, Lockport, New York

Analyteb,c

Assessment Endpoint and NOAEL-Based HQa

Plantsd
Soil 

Faunae Fishg Robin ShrewBenthosh Mallard Heron Mink

Aquatic-Dependent Wildlife j

Dove Vole

Terrestrial Wildlifei

Polychlorinated Biphenyls (PCBs)

Hawk Weasel Swallow Bat Muskrat
NYSDEC 

SCOf

Metals

Polycyclic Aromatic Hydrocarbons (PAHs)

Other Semivolatile Organic Compounds (SVOCs)

Pesticides
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Table 4-36  Summary of NOAEL-Based Hazard Quotients by Assessment Endpoint, Baseline Ecological Risk Assessment, Eighteenmile Creek OU2 Site, Lockport, New York

Analyteb,c

Assessment Endpoint and NOAEL-Based HQa

Plantsd
Soil 

Faunae Fishg Robin ShrewBenthosh Mallard Heron Mink

Aquatic-Dependent Wildlife j

Dove Vole

Terrestrial Wildlifei

Hawk Weasel Swallow Bat Muskrat
NYSDEC 

SCOf

Endrin ketone x x  -- 2 6  --  --  --  --
gamma-BHC (lindane) x 1
Methoxychlor x x x 2 x x x x x x
trans-Chlordane x x

2,3,7,8-TCDD TEQ x x x 51 10 5

Key:
 -- = not applicable
BERA = baseline ecological risk assessment
COC = contaminant of concern

HQ = hazard quotient

NYSDEC = New York State Department of Environmental Conservation
OU2 = Operable Unit 2
SLERA  = screening level ecological risk assessment
TRV = toxicity reference value
Value (with or without shading) = HQ > or = 1.
x = chemical detected in site samples but no screening level or TRV is available.  Possible COPC.

Notes:

HQ  = > 1000
HQ  = 100 - 1000
HQ  = 10 - 100
HQ  = 1 - 10

 = < 1
b. Analytes detected in surface soil and sediment in recent OU2 site investigations are listed if frequency of detection was greater than 5% when a minimum of 20 samples were collected.

h.  HQs for tree swallow (Table 4-30), little brown bat (Table 4-31), mallard (Table 4-32), muskrat (Table 4-33), great blue heron (Table 4-34), and mink (Table 4-35).

d. Based on comparing surface soil EPCs with soil screening levels for effects on plants (see Table 4-1).
e.  Based on comparing surface soil EPCs with soil screening levels for effects on earthworms (see Table 4-2).

g.  Maximum HQ (fish contaminant concentration / tissue screening concentrations) in forage or game fish (see Table 4-14 and 4-15).
h.  Based on comparing surface sediment EPCs with sediment screening levels for effects on benthic macroinvertebrates (see Table 4-4a).

f.  Based on comparing surface soil EPCs with NYSDEC soil clean-up goals for protection of ecological resources (see Table 4-3).

c.  Essential nutrients (calcium, magnesium, sodium, and potassium) and major soil /sediment constitutes (aluminum) were excluded from the evaluation as per USEPA guidance (USEPA 1989, 2003a).

i.  HQs for American robin (Table 4-24), short-tailed shrew (Table 4-25), mourning dove (Table 4-26), meadow vole (Table 4-27), red-shouldered hawk (Table 4-28), and long-tailed weasel (Table 4-29).

HPAH = high molecular weight PAH

LPAH = low molecular weight PAH

a. Shading indicates magnitude of hazard quotient:

Dioxins/Furans
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Sum of Aroclors (ND = 0.5DL) x 7  36 5 2 2 662 1,888 1 6

Aluminum
Antimony 6 x x x x x x x
Arsenic 1 2   
Barium 1 1 3 1
Beryllium x x x x x x x
Cadmium 2
Chromium 2 2
Cobalt x
Copper 20 18 28 2 3 3 3 1 1 5 3  
Iron
Lead 10 19 6 7 3 1 3 1
Manganese 4 2
Mercury 8 23 13 1 2
Methylmercury  --  --  --  --  --  --  --  --  --  
Nickel 2 2 6
Selenium 3 2 1
Silver 2  
Thallium 3 x x x x 6 x x x x x
Vanadium x 2
Zinc 16 21 23 1 2

HPAH sum 3 3 22  -- 9 47
LPAH sum 117 1 2  --  
Total PAHs  --  --  -- 7  --  --  --  --  --  --  --  --  --  --  --  --

2-Methylphenol  --  --  -- 4  --  --  --  --  --  -- x x x
4-Methylphenol  --  --  --  --  --  --  --  --  -- x x x
Acetophenone x x x  -- x x x x x x  --  --  --  --  --  --
Benzyl butyl phthalate x x x x x x x x x x x x x x x
Biphenyl (diphenyl) x x x x x x x x x x x x x
Bis(2-ethylhexyl)phthalate x x x  
Carbazole 2 x 6
Dibenzofuran 2 x 20
Di-n-butyl phthalate x x  --  --  --  --  --  --
Di-n-octylphthalate x x x
Phenol  --  --  -- 1  --  --  --  --  --  --

Aldrin x x x x x  x x
alpha-BHC x x  
Endosulfan I x x x 1
beta-BHC 2 x  
Endosulfan II x x x
cis-Chlordane x
Σ DDT x 56   
delta-BHC x x
Dieldrin x 3  2
Endosulfan sulfate x x x
Endrin 2 x 3
Endrin aldehyde 1 x x
Endrin ketone x x  --  --  --  --
gamma-BHC (lindane) x
Methoxychlor x x x 2 x x x x x x

Table 4-37  Summary of LOAEL-Based Hazard Quotients by Assessment Endpoint, Baseline Ecological Risk Assessment, Eighteenmile Creek OU2 Site, Lockport, New York

Analyteb,c

Assessment Endpoint and LOAEL-Based HQa

Plantsd
Soil 

Faunae
NYSDEC 

SCOf Fishg Benthosh

Terrestrial Wildlifei Aquatic-Dependent Wildlife j

Robin Shrew Dove Vole Hawk Weasel Swallow Bat Mallard Muskrat Heron Mink

Polychlorinated Biphenyls (PCBs)

Metals

Polycyclic Aromatic Hydrocarbons (PAHs)

Other Semivolatile Organic Compounds (SVOCs)

Pesticides
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Table 4-37  Summary of LOAEL-Based Hazard Quotients by Assessment Endpoint, Baseline Ecological Risk Assessment, Eighteenmile Creek OU2 Site, Lockport, New York

Analyteb,c

Assessment Endpoint and LOAEL-Based HQa

Plantsd
Soil 

Faunae
NYSDEC 

SCOf Fishg Benthosh

Terrestrial Wildlifei Aquatic-Dependent Wildlife j

Robin Shrew Dove Vole Hawk Weasel Swallow Bat Mallard Muskrat Heron Mink

trans-Chlordane x x

2,3,7,8-TCDD TEQ x x x 2

Key:
 -- = not applicable
BERA = baseline ecological risk assessment
COPC = contaminant of concern

HQ = hazard quotient

NYSDEC = New York State Department of Environmental Conservation
OU2 = Operable Unit 2
SLERA  = screening level ecological risk assessment
TRV = toxicity reference value
Value (with or without shading) = HQ > or = 1.
x = chemical detected in site samples but no screening level or TRV is available.  Possible COPC.

Notes:

HQ  = > 1000
HQ  = 100 - 1000
HQ  = 10 - 100
HQ  = 1 - 10

 = < 1
b. Analytes detected in surface soil and sediment in recent OU2 site investigations are listed if frequency of detection was greater than 5% when a minimum of 20 samples were collected.

a. Shading indicates magnitude of hazard quotient:

Dioxins/Furans

HPAH = high molecular weight PAH

LPAH = low molecular weight PAH

i.  HQs for American robin (Table 4-24), short-tailed shrew (Table 4-25), mourning dove (Table 4-26), meadow vole (Table 4-27), red-shouldered hawk (Table 4-28), and long-tailed weasel (Table 4-29).
h.  HQs for tree swallow (Table 4-30), little brown bat (Table 4-31), mallard (Table 4-32), muskrat (Table 4-33), great blue heron (Table 4-34), and mink (Table 4-35).

c.  Essential nutrients (calcium, magnesium, sodium, and potassium) and major soil /sediment constitutes (aluminum) were excluded from the evaluation as per USEPA guidance (USEPA 1989, 2003a).
d. Based on comparing surface soil EPCs with soil screening levels for effects on plants (see Table 4-1).
e.  Based on comparing surface soil EPCs with soil screening levels for effects on earthworms (see Table 4-2).
f.  Based on comparing surface soil EPCs with NYSDEC soil clean-up goals for protection of ecological resources (see Table 4-3).
g.  Maximum HQ (fish contaminant concentration / tissue screening concentrations) in forage or game fish (see Table 4-14 and 4-15).
h.  Based on comparing surface sediment EPCs with sediment screening levels for effects on benthic macroinvertebrates (see Table 4-4b).



Robinc Shrewc Swallowd Batd

Mammalian Invertivores
ND = 0.5DL 6.49 35.6  -- 2.0  -- 1888
ND = 0 5.40 17.3  -- 1.6  -- 918
ND = 0.5DL 6.49 35.6  -- 16  -- 489
ND = 0 5.40 17.3  -- 13  -- 219

Avian Invertivores
ND = 0.5DL 6.49 35.6 4.7  -- 662  --
ND = 0 5.40 17.3 3.8  -- 322  --
ND = 0.5DL 6.49 35.6 0.32  -- 44  --
ND = 0 5.40 17.3 0.26  -- 21  --
ND = 0.5DL 6.49 35.6 36  -- 171  --
ND = 0 5.40 17.3 29  -- 77  --
ND = 0.5DL 6.49 35.6 2.4  -- 11  --
ND = 0 5.40 17.3 1.9  -- 5.1  --

Key:
-- (dash) = not relevant or not available
EPC = exposure point concentration
ERA = Ecological Risk Assessment
HQ = hazard quotient
LOAEL = lowest observed adverse effect level
ND = non detects
OU2 = operable unit 2
PCBs = polychlorinated biphenyls
TRV = toxicity reference value
Shading = LOAEL-based HQ from this assessment (Table 4-24 for robin, Table 4-25 for shrew, Table 4-30 for swallow, and Table 4-31 for bat). 

Notes:
a = From Table 4-18 (for robin and shrew) and Table 4-22 (for swallow and bat).  See also Appendix C.
b = From Bechtel Jacobs (1998) for sediment-to-benthos bioaccumulation model and from Sample et al. (1998) for soil-to-earthworm bioaccumulation model.
c = Diet consist of earthworms from terrestrial habitat within OU2.
d = Diet consist of emergent aquatic insects from Eighteenmile Creek within OU2.

1.8

Sediment EPC 
(mg/kg)

Literature-Basedb
Black River ERA

Dahlgren et al. 1972

0.12

0.12

0.68 (shrew), 0.034 (bat)

0.68 (shrew), 0.034 (bat)Literature-Basedb Black River ERA

Site-Specifica
Black River ERA

Dahlgren et al. 1972 1.8

Receptor and Hazard Quotient

Site-Specifica Black River ERA

Table 5-1  Influence of Bioaccumulation Model, TRV, and Treatment of Non-Detects on HQs for Total PCBs for Invertivorous Wildlife, Baseline 
Ecological Risk Assessment, Eighteenmile Creek OU2 Site, Lockport, New York

Surface Soil 
EPC (mg/kg)

Bioaccumulation 
Model

TRV (LOAEL) 
Source LOAEL (mg/kg/d) Treatment of 

Non-Detects
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Figure 3-1    Ecological Conceptual Site Model, Eighteenmile Creek Operable Unit 2 (OU2) Site
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Figure 4-1b Toxicity, Bioaccumulation and Fish Sample Locations
Eighteenmile Creek RI OU2 Southern
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A Agency Correspondence 

This appendix includes the latest correspondence from the New York State Natu-
ral Heritage Program regarding observations of special concern plant and animal 
species in at and near the OU2 site. 
 



NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION

Division of Fish, Wildlife & Marine Resources
New York Natural Heritage Program
625 Broadway, 5th Floor, Albany, New York 12233-4757 
Phone: (518) 402-8935 • Fax: (518) 402-8925 
Website: www.dec.ny.gov 

Joe Martens 

  Commissioner 

August 19, 2015

Carl Mach

Ecology and Environment, Inc.

Corporate Center, 368 Pleasant View Drive

Lancaster, NY 14086

Re: Eighteenmile Creek Corridor Site

Town/City: City of Lockport. Niagara. County:

Dear Carl Mach:

Sincerely, 

In response to your recent request, we have reviewed the New York Natural Heritage 

Program database with respect to the above project. 

In the immediate vicinity of the project site, as listed in the enclosed report, brindled madtom 
(Noturus miurus), a rare fish in New York State, has been collected in the New York State Barge 
Canal in Lockport. Further from the project site, but within two miles, the plants pawpaw (Asimina 
triloba) and yellow giant-hyssop (Agastache nepetoides), both listed by NYS as Threatened, have 
been documented two miles to the northwest of the project site; and norther harrier (Circus cyaneus, 
listed as Threatened) has been documented in the area two miles to the east of the project site.

For most sites, comprehensive field surveys have not been conducted; the enclosed report 

only includes records from our databases.  We cannot provide a definitive statement as to the 

presence or absence of all rare or state-listed species or significant natural communities.  Depending 

on the nature of the project and the conditions at the project site, further information from on-site 

surveys or other sources may be required to fully assess impacts on biological resources. 

Our databases are continually growing as records are added and updated.  If this proposed 

project is still under development one year from now, we recommend that you contact us again so 

that we may update this response with the most current information. 

The presence of the plants and animals identified in the enclosed report may result in this 

project requiring additional review or permit conditions.  For further guidance, and for information 

regarding other permits that may be required under state law for regulated areas or activities (e.g., 

regulated wetlands), please contact the appropriate NYS DEC Regional Office, Division of 

Environmental Permits, as listed at www.dec.ny.gov/about/39381.html.

851

Andrea Chaloux

Environmental Review Specialist

New York Natural Heritage Program



Report on Rare Animals, Rare Plants, and
Significant Natural CommunitiesNew York Natural Heritage Program

The following rare animals have been documented
in the vicinity of your project site.

We recommend that potential onsite and offsite impacts of the proposed project on these species be addressed 
as part of any environmental assessment or review conducted as part of the planning, permitting and approval 
process, such as reviews conducted under SEQR. Field surveys of the project site may be necessary to 
determine the status of a species at the site, particularly for sites that are currently undeveloped and may still 
contain suitable habitat. Final requirements of the project to avoid, minimize, or mitigate potential impacts are 
determined by the lead permitting agency or the government body approving the project.

HERITAGE CONSERVATION STATUSSCIENTIFIC NAME NY STATE LISTINGCOMMON NAME

The following animals, while not listed by New York State as Endangered or Threatened, are of conservation concern 
to the state, and are considered rare by the New York Natural Heritage Program.

Fish

Unlisted Critically Imperiled in NYS

6822

Noturus miurusBrindled Madtom

New York State Barge Canal, Lockport,  2009-07-20.

Information about many of the rare animals and plants in New York, including habitat, biology, identification, conservation, and  
management, are available online in Natural Heritage’s Conservation Guides at www.guides.nynhp.org, from NatureServe Explorer at  
www.natureserve.org/explorer, and from USDA’s Plants Database at http://plants.usda.gov/index.html (for plants).

This report only includes records from the NY Natural Heritage databases. For most sites, comprehensive field 
surveys have not been conducted, and we cannot provide a definitive statement as to the presence or absence of 
all rare or state-listed species. Depending on the nature of the project and the conditions at the project site, 
further information from on-site surveys or other sources may be required to fully assess impacts on biological 
resources.

If any rare plants or animals are documented during site visits, we request that information on the observations be provided to the New  
York Natural Heritage Program so that we may update our database.

Page 1 of 18/19/2015
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Literature-based Biota Sediment Accumulation Factors (BSAFs) for some con-
taminants were used in the Baseline Ecological Risk Assessment (BERA) for 
Eighteenmile Creek Operable Unit 2 (OU2) to estimate contaminant concentra-
tions in benthic macroinvertebrates. These literature-based BSAFs were used in 
the SLERA and BERA Problem Formulation reports and found to be acceptable 
to EPA.  Contaminant concentrations in benthic macroinvertebrates were used in 
the BERA to estimate dietary exposure to birds and mammals that consume 
aquatic invertebrates.   
 
BSAFs for many metals and some organic contaminants are available from 
Bechtel Jacobs (1998).  For contaminants not addressed by Bechtel Jacobs (1998), 
E & E developed BSAFs from bioaccumulation testing data generated by the 
United States Army Corps of Engineers (USACE) at the Eighteenmile Creek and 
Buffalo River Areas of Concern.  Details are provided below.  Finally, E & E de-
veloped site-specific BSAFs and bioaccumulation equations from sampling data 
collected from the OU2 site in January 2016 (see Appendix C).  When possible, 
the site-specific BSAFs and bioaccumulation equations were used in the BERA.  
However, it was necessary to use literature-based BSAFs for contaminants not 
covered by the January 2016 work.  The 2016 work was focused on contaminants 
that were identified as risk drivers for invertivorous wildlife in the BERA Prob-
lem Formulation report, not all contaminants present at the OU2 site.   
 
Metals and Pesticides 
Biota Sediment Accumulation Factors (BSAFs) for selected metals were devel-
oped using data from USACE (2004) for metals concentrations in sediment and 
Lumbriculus tissue.  USACE (2004) collected sediment samples from five loca-
tions in lower Eighteenmile Creek (downstream from Burt Dam) for bioaccumu-
lation testing with Lumbriculus following EPA Method 100.3 (EPA 2000).  
BSAFs for metals were calculated from these data as follows: 
 

BSAF = Co/Cs 
 
Where: 
Co = contaminant concentration in organism (Lumbriculus) (mg/kg wet weight) 
Cs = contaminant concentration in sediment (mg/kg dry weight) 
 
The metals data and BSAFs are presented in Table B-1.   
 
BSAFs for pesticides were calculated using data from USACE (2004) for pesti-
cides and TOC in sediment and pesticides and lipids in Lumbriculus.  The follow-
ing equation from EPA (2009) was used: 
 

BSAF = (Co/fl)/(Cs/fsoc) = Cl/Csoc 
 
Where: 
Co = contaminant concentration in organism (µg/kg wet weight); 
fl = lipid fraction of organism (g lipid/g wet weight); 
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Cs = contaminant concentration in surficial sediment (µg/kg dry weight); 
fsoc = fraction organic carbon in sediment (g organic carbon/g dry weight);  
Cl = contaminant concentration in organism on a lipid basis (µg/g organic car-

bon); and 
Csoc = contaminant concentration in sediment on an organic carbon basis (µg/g 

organic carbon). 
 
The pesticides data and BSAFs are presented in Table B-2.   
 
Polycyclic Aromatic Hydrocarbons (PAHs) 
The USACE (2003) collected sediment samples from six locations in the Buffalo 
River for bioaccumulation testing with Lumbriculus following EPA Method 100.3 
(EPA 2000).  They calculated and presented BSAFs for individual PAHs.  E & E 
used the BSAFs developed by the USACE (2003) to estimate average BSAFs for 
low molecular weight PAHs (LPAHs) and high molecular weight PAHs 
(HPAHs).  Tables B-3 and B-4 present the BSAFs for individual PAHs from 
USACE (2003) and the average BSAFs for HPAHs and LPAHs, respectively. 
 
References 
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Mid-Continental Ecology Division, Duluth MN for USEPA Ecological 
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Table B-1.  BSAFs for Metals Based on Sediment and Lumbriculus  Data from USACE (2004). 

Analytea Sample
Lumbriculus Tissue 

Concentration    
(mg/kg wet)b

Sediment 
Concentration 
(mg/kg dry)c

Sample 
BSAF

Average 
BSAF

Antimony EBU-1 0.026 0.345 0.075 0.105
EBU-2 0.066 0.446 0.148
EBU-3 0.065 0.56 0.116
EBU-4 0.047 2.97 0.016
EBU-5 0.057 0.334 0.171

Barium EBU-1 45.3 113 0.401 0.583
EBU-2 57.9 137 0.423
EBU-3 68.7 122 0.563
EBU-4 69.7 122 0.571
EBU-5 63.0 65.8 0.957

Beryllium EBU-1 0.035 0.523 0.067 0.071
EBU-2 0.044 0.679 0.065
EBU-3 0.051 0.598 0.085
EBU-4 0.049 0.629 0.078
EBU-5 0.037 0.604 0.061

Cobalt EBU-1 0.95 8.77 0.108 0.098
EBU-2 1.20 12.1 0.099
EBU-3 1.76 13.9 0.127
EBU-4 1.29 12.3 0.105
EBU-5 0.62 11.8 0.053

Manganese EBU-1 41.5 535 0.078 0.077
EBU-2 24.4 409 0.060
EBU-3 40.0 475 0.084
EBU-4 42.6 517 0.082
EBU-5 34.7 440 0.079

Selenium EBU-1 0.46 0.498 0.924 1.269
EBU-2 0.48 0.45 1.067
EBU-3 0.34 3.53 0.096
EBU-4 0.42 0.319 1.317
EBU-5 0.30 0.102 2.941

Silver EBU-1 0.008 0.47 0.017 0.136
EBU-2 0.023 0.615 0.037
EBU-3 0.040 0.618 0.065
EBU-4 0.029 0.34 0.085
EBU-5 0.086 0.181 0.475

Thallium EBU-1 0.056 0.198 0.283 0.154
EBU-2 0.028 0.29 0.097
EBU-3 0.041 0.288 0.142
EBU-4 0.023 0.237 0.097
EBU-5 0.019 0.126 0.151

Vanadium EBU-1 1.39 20.8 0.067 0.079
EBU-2 1.72 25.3 0.068
EBU-3 2.32 24.5 0.095
EBU-4 2.13 23.5 0.091
EBU-5 1.53 20.5 0.075

Key:
BSAF = biota sediment accumulation factor
USACE = United States Army Corps of Engineers
Shading = average BSAF used in SLERA

Notes:
a = Metals for which a BSAF was not available from Bechtel-Jacobs (1998).
b = Lumbiculus metals data from Appendix F Table 6 in USACE (2004).
c = Sediment metals data from Appendix A Table 4 in USACE (2004)
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Table B-2.  BSAFs for Pesticides Based on Sediment and Lumbriculus  Data from USACE (2004). 

Analyte Sample
Lumbriculus Tissue 
Concentration (µg/kg 

wet)a

Sediment 
Concentration 
(µg/kg dry)b

Sediment 
Organic Carbon 

(g/g dry)c

Lumbriculus 
Lipid Content 

(g/g wet)d

Sample 
BSAF

Average 
BSAF

Aldrin EBU-1 0.64 0.60 0.033 0.0127 2.76 3.66
EBU-2 0.73 0.64 0.039 0.0169 2.65
EBU-3 0.74 0.61 0.036 0.0115 3.82
EBU-4 0.66 0.59 0.031 0.0096 3.63
EBU-5 0.79 0.44 0.029 0.0096 5.42

alpha-BHC EBU-1 0.64 0.60 0.033 0.0127 2.76 5.34
EBU-2 0.73 0.64 0.039 0.0169 2.65
EBU-3 2.37 0.61 0.036 0.0115 12.23
EBU-4 0.66 0.59 0.031 0.0096 3.63
EBU-5 0.79 0.44 0.029 0.0096 5.42

Endosulfan I EBU-1 0.64 0.60 0.033 0.0127 2.76 3.66
EBU-2 0.73 0.64 0.039 0.0169 2.65
EBU-3 0.74 0.61 0.036 0.0115 3.82
EBU-4 0.66 0.59 0.031 0.0096 3.63
EBU-5 0.79 0.44 0.029 0.0096 5.42

beta-BHC EBU-1 0.64 0.60 0.033 0.0127 2.76 3.81
EBU-2 0.73 0.64 0.039 0.0169 2.65
EBU-3 0.89 0.61 0.036 0.0115 4.59
EBU-4 0.66 0.59 0.031 0.0096 3.63
EBU-5 0.79 0.44 0.029 0.0096 5.42

Endosulfan II EBU-1 1.31 1.20 0.033 0.0127 2.83 3.68
EBU-2 1.46 1.28 0.039 0.0169 2.64
EBU-3 1.49 1.21 0.036 0.0115 3.84
EBU-4 1.32 1.17 0.031 0.0096 3.63
EBU-5 1.58 0.88 0.029 0.0096 5.44

Chlordane EBU-1 6.36 6.03 0.033 0.0127 2.74 3.66
EBU-2 7.31 6.37 0.039 0.0169 2.65
EBU-3 7.43 6.07 0.036 0.0115 3.83
EBU-4 6.62 5.87 0.031 0.0096 3.64
EBU-5 7.91 4.40 0.029 0.0096 5.43

Σ DDT EBU-1 23.04 18.63 0.033 0.0127 3.21 3.38
EBU-2 14.09 25.05 0.039 0.0169 1.30
EBU-3 16.34 16.53 0.036 0.0115 3.10
EBU-4 15.01 34.57 0.031 0.0096 1.40
EBU-5 15.24 5.82 0.029 0.0096 7.91

delta-BHC EBU-1 0.64 0.60 0.033 0.0127 2.76 3.66
EBU-2 0.73 0.64 0.039 0.0169 2.65
EBU-3 0.74 0.61 0.036 0.0115 3.82
EBU-4 0.66 0.59 0.031 0.0096 3.63
EBU-5 0.79 0.44 0.029 0.0096 5.42

Dieldrin EBU-1 1.31 1.20 0.033 0.0127 2.83 3.68
EBU-2 1.46 1.28 0.039 0.0169 2.64
EBU-3 1.49 1.21 0.036 0.0115 3.84
EBU-4 1.32 1.17 0.031 0.0096 3.63
EBU-5 1.58 0.88 0.029 0.0096 5.44

Endosulfan EBU-1 1.31 1.20 0.033 0.0127 2.83 5.68
Sulfate EBU-2 1.46 1.28 0.039 0.0169 2.64

EBU-3 5.58 1.21 0.036 0.0115 14.40
EBU-4 3.52 3.65 0.031 0.0096 3.11
EBU-5 1.58 0.88 0.029 0.0096 5.44

Endrin EBU-1 1.31 1.20 0.033 0.0127 2.83 3.75
EBU-2 1.46 1.28 0.039 0.0169 2.64
EBU-3 1.63 1.21 0.036 0.0115 4.21
EBU-4 1.32 1.17 0.031 0.0096 3.63
EBU-5 1.58 0.88 0.029 0.0096 5.44

Endrin EBU-1 1.31 1.20 0.033 0.0127 2.83 3.68
Aldehyde EBU-2 1.46 1.28 0.039 0.0169 2.64

EBU-3 1.49 1.21 0.036 0.0115 3.84
EBU-4 1.32 1.17 0.031 0.0096 3.63
EBU-5 1.58 0.88 0.029 0.0096 5.44

gamma-BHC EBU-1 0.64 0.60 0.033 0.0127 2.76 3.66
EBU-2 0.73 0.64 0.039 0.0169 2.65
EBU-3 0.74 0.61 0.036 0.0115 3.82
EBU-4 0.66 0.59 0.031 0.0096 3.63
EBU-5 0.79 0.44 0.029 0.0096 5.42
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Table B-2.  BSAFs for Pesticides Based on Sediment and Lumbriculus  Data from USACE (2004). 

Analyte Sample
Lumbriculus Tissue 
Concentration (µg/kg 

wet)a

Sediment 
Concentration 
(µg/kg dry)b

Sediment 
Organic Carbon 

(g/g dry)c

Lumbriculus 
Lipid Content 

(g/g wet)d

Sample 
BSAF

Average 
BSAF

Heptachlor EBU-1 0.77 0.60 0.033 0.0127 3.32 4.47
EBU-2 0.83 0.64 0.039 0.0169 3.01
EBU-3 0.74 0.61 0.036 0.0115 3.82
EBU-4 1.11 0.59 0.031 0.0096 6.11
EBU-5 0.89 0.44 0.029 0.0096 6.11

Heptachlor EBU-1 0.64 0.60 0.033 0.0127 2.76 3.66
epoxide EBU-2 0.73 0.64 0.039 0.0169 2.65

EBU-3 0.74 0.61 0.036 0.0115 3.82
EBU-4 0.66 0.59 0.031 0.0096 3.63
EBU-5 0.79 0.44 0.029 0.0096 5.42

Methoxychlor EBU-1 6.36 6.03 0.033 0.0127 2.74 3.66
EBU-2 7.31 6.37 0.039 0.0169 2.65
EBU-3 7.43 6.07 0.036 0.0115 3.83
EBU-4 6.62 5.87 0.031 0.0096 3.64
EBU-5 7.91 4.40 0.029 0.0096 5.43

Key:
BSAF = biota sediment accumulation factor
USACE = United States Army Corps of Engineers
Shading = average BSAF used in SLERA

Notes:
a = Lumbriculus  pesticide data from Appendix F Table 4 in USACE (2004). One-third reporting level used for non-detects.
b = Sediment pesticide data from Appendix A Table 1 in USACE (2004).  One-third reporting level used for non-detects as per USACE (2004).
c = Sediment organic carbon data from Appendix A Table 5 in USACE (2004).
d = Lumbriculus  lipid data from Appendix F Table 2 in USACE (2004).



BR-2 BR-4 BR-5 BR-6 BR-7 BR-9
Flouranthene 0.732 0.430 0.455 0.434 2.30 3.20 1.259
Pyrene 0.819 0.467 0.421 0.403 2.05 3.34 1.250
Chrysene 0.860 0.472 0.428 0.544 2.90 3.85 1.509
Benzo(a)anthracene 0.476 0.351 0.321 0.273 2.90 3.28 1.267
Benzo(b)fluoranthene 0.674 0.489 0.398 0.554 3.98 4.79 1.814
Benzo(k)fluoranthene 0.543 0.380 0.447 0.380 3.58 4.92 1.708
Benzo(a)pyrene 0.304 0.354 0.283 0.152 4.04 3.96 1.516
Indeno(1,2,3-cd)pyrene 0.222 0.198 0.217 0.101 3.43 3.21 1.230
Dibenz(a,h)anthracene 0.645 0.304 0.582 0.202 2.05 1.97 0.959
Benzo(g,h,i)perylene 0.283 0.264 0.255 0.147 2.80 3.01 1.127

Column average 0.556 0.371 0.381 0.319 3.003 3.553 1.364
Key:
PAH = polycyclic aromatic hydrocarbon
SLERA = screening level ecological risk assessment
USACE = United States Army Corps of Engineers
Shading = average BSAF used in SLERA

BR-2 BR-4 BR-5 BR-6 BR-7 BR-9
Naphthalene 0.800 0.172 0.063 0.233 1.79 4.07 1.188
Acenaphthylene 3.780 1.940 1.400 2.970 1.96 3.79 2.640
Acenapthene 0.660 2.850 0.534 0.172 0.96 3.43 1.434
Fluorene 0.449 0.357 0.278 0.363 1.33 1.89 0.778
Phenanathrene 0.731 0.371 0.100 0.306 0.993 1.87 0.729
Antracene 0.544 0.312 0.206 0.210 2.60 1.53 0.900

Column average 1.161 1.000 0.430 0.709 1.606 2.763 1.278
Key:
PAH = polycyclic aromatic hydrocarbon
SLERA = screening level ecological risk assessment
USACE = United States Army Corps of Engineers
Shading = average BSAF used in SLERA

  Low Molecular Weight 
PAH

Sampling Station Row 
Average

Table B-3. Biota Sediment Accumulation Factors (BSAFs) for High Molecular Weight PAHs from Buffalo 
River Sampling Stations (USACE 2003).

High Molecular Weight 
PAH

Sampling Station Row 
Average

Table B-4. Biota Sediment Accumulation Factors (BSAFs) for Low Molecular Weight PAHs from Buffalo 
River Sampling Stations (USACE 2003).
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Biota sediment/soil accumulation factors (BSAFs) and bioaccumulation equations 
were used in the Baseline Ecological Risk Assessment (BERA) for the Eighteen-
mile Creek Operable Unit 2 (OU2) site to estimate contaminant concentrations in 
sediment/soil invertebrates consumed by wildlife.  For the BERA, Ecology and 
Environment, Inc. (E & E) developed site-specific BSAFs and bioaccumulation 
equations from site-specific bioaccumulation testing data for the OU2 site.  The 
work was focused on contaminants predicted to pose a risk to invertivorous wild-
life in the draft BERA Problem Formulation report (E & E 2015a).  Sampling and 
analysis methods and calculation methods are described below.     
 
Sampling, Testing, and Analysis Methods 
In January 2016, composite sediment samples were collected with a Ponar dredge 
or shovel at six locations in the OU2 site creek channel at depths of 0 to 6 inches 
beneath the sediment-water interface.  Sample locations were chosen to represent 
a wide concentration range for total polychlorinated biphenyls (PCBs), lead, and 
other contaminants based on historical sediment data (see Figure 4-1). 
 
Also in January 2016, composite surface-soil samples were collected with a hand 
auger or shovel at 10 locations along the creek banks and area adjacent to the 
channel at depths of 0 to 12 inches below ground surface.  Sample locations were 
chosen to represent a wide concentration range for total PCBs, lead, and other 
contaminants based on historical surface-soil data (see Figure 4-1).    
 
Samples for bioaccumulation testing were sent to EnviroSystems, Inc., where they 
were sieved, homogenized, and subsampled for chemical analyses.  United States 
Environmental Protection Agency (EPA) Method 100.3 (Lumbriculus variegatus 
Bioaccumulation Test for Sediments) was used to evaluate bioaccumulation of 
chemicals from sediment.  American Society of Testing and Materials (ASTM) 
Designation E1676-12 (Standard Guide for Conducting Laboratory Soil Toxicity 
or Bioaccumulation Tests with the Lumbricid Earthworm Eisenia fetida) was used 
to evaluate bioaccumulation of chemicals from soil.  Soil and sediment subsam-
ples were analyzed for metals, PCBs (as Aroclors), polycyclic aromatic hydrocar-
bons (PAHs), and organochlorine pesticides by Chemtech Consulting Group – 
CHM, and for total organic carbon (TOC) by the DESA Regional Laboratory. At 
the conclusion of the sediment and soil bioaccumulation tests, the test organisms 
were separated from the sediment and soil and analyzed for percent lipids and the 
same contaminants analyzed for in sediment and soil.   
 
Further details regarding sample collection, testing, and analysis are provided in 
the Quality Assurance Project Plan (QAPP) (E & E 2015b).  Appendices I and J 
of the BERA include the bioaccumulation testing reports for Lumbriculus and 
earthworms, respectively, from EnviroSystems, Inc. 
 
BSAFs for Metals 
BSAFs for metals were calculated as follows: 
 

BSAF = Cb/Cs 
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Where: 
Cb = contaminant concentration in biota (mg/kg dry weight) 
Cs = contaminant concentration in sediment/soil (mg/kg dry weight) 
 
The metals data and BSAFs for sediment are presented in Table C-1.  The metals 
data and BSAFs for surface soil are presented in Table C-3.   
 
BSAFs for Organic Contaminants 
BSAFs for organic contaminants were calculated from organic-contaminant and 
TOC data for sediment/soil and organic-contaminant and lipid data for biota.  The 
following equation from EPA (2009) was used: 
 

BSAF = (Cb/fl)/(Cs/fsoc) = Cl/Csoc 
 
Where: 
Cb = contaminant concentration in biota (µg/g dry weight); 
fl = lipid fraction of organism (g lipid/g dry weight); 
Cs = contaminant concentration in sediment/soil (µg/g dry weight); 
fsoc = fraction organic carbon in sediment/soil (g organic carbon/g dry weight);  
Cl = contaminant concentration in biota on a lipid basis (µg/g lipid); and 
Csoc = contaminant concentration in sediment/soil on an organic carbon basis 

(µg/g organic carbon). 
 
Tables C-2 and C-4 present the organic-contaminant BSAFs for sediment and 
soil, respectively, and data used to calculate them. 
 
Bioaccumulation Equations 
Regression analyses of the sediment or soil and biota data were performed for 
each chemical and data set combination. Data were evaluated graphically and 
considered to be best fit by a power model. This is consistent with evaluations 
reported elsewhere (Bechtel Jacobs 1998). The power model of the form 
 

y = a(x)b 
 
was linearized for the regression analyses by log-transforming the sediment or 
soil and biota concentrations. The transformed model is: 
 

log(y) = a + b log(x) 
 
Where: 
y = contaminant concentration in biota (mg/kg dry weight for metals; mg/kg lipid 

for organic contaminants); 
x = contaminant concentration in sediment or soil (mg/kg dry weight for metals; 

mg/kg organic carbon for organic contaminants); 
a = log-transformed y-intercept; and 
b = slope. 
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Table C-5 summarizes the results of the regression analysis of the log-
transformed sediment and Lumbriculus contaminant data.  Table C-6 summarizes 
the results of the regression analysis of the log-transformed surface soil and 
earthworm contaminant data.     
 
BSAFs and Bioaccumulation Equations Selected for Use in the BERA 
For a given contaminant, the bioaccumulation equation was used in the BERA if 
the relationship between the contaminant level in sediment and Lumbriculus, or 
soil and earthworms, was significant (p < 0.1) and positive.  If not, the geometric 
mean BSAF was used.    
 
No significant relationships were found between contaminant concentrations in 
sediment and Lumbriculus (see Table C-5 and Figures C-1a to C-1n).  Hence, for 
contaminants in sediment, the geometric mean BSAFs from Tables C-1 and C-2 
were used in the BERA.   
 
A significant positive relationship was found between contaminant levels in sur-
face soil and earthworms for antimony, cadmium, copper, lead, zinc, total PCBs, 
and high molecular weight PAHs (see Table C-6 and Figures C-2a to m); there-
fore, the bioaccumulation equations for these contaminants were used in the 
BERA.  For thallium, low-molecular weight PAHs, ΣDDT, beta- hexachlorocy-
clohexane (BHC), dieldrin, and endrin aldehyde, the geometric mean BSAFs from 
Tables C-3 and C-4 were used in the BERA. 
 
Laboratory Control Samples 
Clean control samples were tested concurrently with sediment and soil samples 
from the OU2 site.  Test organisms exposed to control sediment and soil were 
separated from these media and analyzed for bioaccumulative contaminants.  
Control samples are tested for several reasons, including:  (1) to provide a meas-
ure of test acceptability; (2) to provide evidence of the health and relative quality 
of the test organisms; (3) to determine the suitability of test conditions and organ-
ism handling procedures; and (4) to provide a basis for interpreting data obtained 
from test sediments and soils.   
 
The levels of pesticides, high- and low-molecular weight PAHs, and total PCBs in 
Lumbriculus exposed to control sediment were less than the range observed in 
Lumbriculus exposed to OU2 site sediment (see Table C-7).  This result suggests 
that there were no significant sources of inadvertent contamination during conduct 
of the Lumbriculus bioaccumulation tests.  
 
Levels of high- and low-molecular weight PAHs in earthworms exposed to con-
trol soil were less than the range observed in earthworms exposed to OU2 site soil 
(see Table C-8).  This result suggests that there were no significant sources of 
PAH contamination during conduct of the earthworm bioaccumulation tests.  The 
total PCB concentration in earthworms exposed to laboratory control soil ap-
peared elevated and fell within the range observed for earthworms exposed to 
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OU2 site soil (see Table C-8).  One pesticide (dichlorodiphenyldichloroethene 
[DDE]) was detected in the laboratory control earthworm sample (see Table C-8).  
Without further investigation, it is uncertain whether the total PCBs and DDE in 
the laboratory control earthworm sample were due to the presence of these sub-
stances in the laboratory control soil sample to which the worms were exposed, or 
the result of inadvertent contamination during analysis.  Nonetheless, the detec-
tion of PCBs in the control earthworm sample is not expected to have adversely 
affected the usefulness of the study results because a significant, positive relation-
ship between PCBs in soil and earthworms was observed in this study, as would 
be expected (see Figure C-2g and Table C-6). 
 
Comparison of Site-Specific and Literature-Based BSAFs 
The OU2-specific soil-to-earthworm BSAFs for total PCBs and metals typically 
were less than literature-based BSAFs for these contaminants (see Table C-9).  
This also held true for the sediment-to-benthos BSAFs for metals; however, for 
total PCBs, the OU2-specific sediment-to-benthos BSAF was greater than the lit-
erature based value (see Table C-9).  Overall, these comparisons suggest that met-
als and PCBs are less bioavailable at the OU2 site than would be expected based 
on literature, except for PCBs in sediment, which seem to be more available at the 
OU2 site than expected based on literature. 
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Table C-1.  BSAFs for Metals Based on Sediment and Lumbriculus Data from Eighteenmile Creek OU2. 

Analyte Sample

Lumbriculus  Tissue 

Concentration    

(mg/kg wet)
a

Percent 

Moisture 

(%)
a 

Lumbriculus  Tissue 

Concentration 

(mg/kg dry)
a

Sediment 

Concentration 

(mg/kg dry)
b

Sample 

BSAF
c

Geometric 

Mean 

BSAF

Antimony OU2-SED04-Z1 0.027 90.0 0.270 0.75 0.36 0.079

OU2-SED05-Z1 0.021 91.4 0.244 0.42 0.58

OU2-SED06-Z1 0.012 89.6 0.115 0.85 0.14

OU2-SED07-Z1 0.03 88.5 0.261 18.9 0.01

OU2-SED08-Z1 0.03 87.9 0.248 5.6 0.04

OU2-SED09-Z1 0.021 90.1 0.212 15.3 0.01

Copper OU2-SED04-Z1 10.6 90.0 106.000 130 0.82 0.517

OU2-SED05-Z1 10.4 91.4 120.930 49.5 2.44

OU2-SED06-Z1 6.39 89.6 61.442 179 0.34

OU2-SED07-Z1 9.15 88.5 79.565 570 0.14

OU2-SED08-Z1 15.9 87.9 131.405 376 0.35

OU2-SED09-Z1 7.77 90.1 78.485 137 0.57

Lead OU2-SED04-Z1 2.29 90.0 22.900 194 0.12 0.067

OU2-SED05-Z1 2.10 91.4 24.419 58.7 0.42

OU2-SED06-Z1 2.54 89.6 24.423 333 0.07

OU2-SED07-Z1 2.64 88.5 22.957 792 0.03

OU2-SED08-Z1 2.60 87.9 21.488 399 0.05

OU2-SED09-Z1 1.14 90.1 11.515 715 0.02

Mercury OU2-SED04-Z1 0.0068 90.0 0.068 0.48 0.14 0.076

OU2-SED05-Z1 0.005 91.4 0.058 0.062 0.94

OU2-SED06-Z1 0.0042 89.6 0.040 0.91 0.04

OU2-SED07-Z1 0.0086 88.5 0.075 6.2 0.01

OU2-SED08-Z1 0.01 87.9 0.099 1.9 0.05

OU2-SED09-Z1 0.0066 90.1 0.067 1.3 0.05

Selenium OU2-SED04-Z1 0.557 90.0 5.570 1.9 2.93 3.044

OU2-SED05-Z1 0.523 91.4 6.081 1.05 5.79

OU2-SED06-Z1 0.633 89.6 6.087 2.15 2.83

OU2-SED07-Z1 0.576 88.5 5.009 1.65 3.04

OU2-SED08-Z1 0.597 87.9 4.934 2.2 2.24

OU2-SED09-Z1 0.542 90.1 5.475 2.25 2.43

Thallium OU2-SED04-Z1 0.026 90.0 0.260 0.2 1.30 0.561

OU2-SED05-Z1 0.01 91.4 0.116 0.41 0.28

OU2-SED06-Z1 0.01 89.6 0.096 0.17 0.57

OU2-SED07-Z1 0.01 88.5 0.087 0.15 0.58

OU2-SED08-Z1 0.01 87.9 0.083 0.18 0.46

OU2-SED09-Z1 0.01 90.1 0.101 0.18 0.56

Key:

BSAF = biota sediment accumulation factor

OU2 = Operable Unit 2

Notes:

a = Lumbriculus  metals data from 28-day bioaccumulation test with OU2 sediment collected in January 2016.

b = Sediment metals data from OU2 sediment samples collected in January 2016.

c = BSAF = Cb/Cs; where Cb is chemical concentration in biota (mg/kg dry weight) and Cs is chemical concentration in sediment (mg/kg dry weight)

Orange Italics = Chemical was not detected.  Listed value is, or was calculated from, one-half method detection limit.
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Table C-2.  BSAFs for Organic Contaminants Based on Sediment and Lumbriculus  Data from Eighteenmile Creek OU2. 

Analyte Sample

Lumbriculus  Tissue 

Concentration   

(µg/g wet)
a

Percent 

Moisture (%)
a 

Lumbriculus  Tissue 

Concentration   

(µg/g dry)
a

Sediment 

Concentration 

(µg/g dry)
b

Sediment TOC 

(g/g dry)
b

Lumbriculus 

Lipid Content 

(g/g wet)
a

Lumbriculus 

Lipid Content 

(g/g dry)
a

Sample 

BSAF
c

Geometric 

Mean BSAF

PCB, Total OU2-SED04-Z1 0.109 88.7 0.96 0.302 0.076 0.0097 0.0858 2.83 15.82

OU2-SED05-Z1 0.057 89.1 0.52 0.176 0.110 0.0100 0.0917 3.57

OU2-SED06-Z1 0.550 88.4 4.74 0.356 0.054 0.0100 0.0862 8.35

OU2-SED07-Z1 1.230 88.0 10.25 0.206 0.065 0.0097 0.0808 40.01

OU2-SED08-Z1 3.400 88.8 30.36 1.800 0.090 0.0110 0.0982 15.45

OU2-SED09-Z1 3.100 89.0 28.18 0.063 0.061 0.0100 0.0909 300.16

Sum of HPAHs OU2-SED04-Z1 0.9854 88.7 8.72 3.060 0.076 0.0097 0.0858 2.52 7.48

OU2-SED05-Z1 0.6247 89.1 5.73 1.858 0.110 0.0100 0.0917 3.70

OU2-SED06-Z1 1.609 88.4 13.87 1.170 0.054 0.0100 0.0862 7.43

OU2-SED07-Z1 1.333 88.0 11.11 1.581 0.065 0.0097 0.0808 5.65

OU2-SED08-Z1 0.5938 88.8 5.30 0.210 0.090 0.0110 0.0982 23.14

OU2-SED09-Z1 0.72 89.0 6.57 0.228 0.061 0.0100 0.0909 19.34

Sum of LPAHs OU2-SED04-Z1 0.043 88.7 0.378 0.399 0.076 0.0097 0.0858 0.84 1.07

OU2-SED05-Z1 0.032 89.1 0.293 0.302 0.110 0.0100 0.0917 1.16

OU2-SED06-Z1 0.066 88.4 0.572 0.110 0.054 0.0100 0.0862 3.25

OU2-SED07-Z1 0.080 88.0 0.667 0.250 0.065 0.0097 0.0808 2.14

OU2-SED08-Z1 0.026 88.8 0.231 0.088 0.090 0.0110 0.0982 2.41

OU2-SED09-Z1 0.024 89.0 0.221 1.575 0.061 0.0100 0.0909 0.09

Σ DDT OU2-SED04-Z1 0.0012 88.7 0.011 0.0101 0.076 0.0097 0.0858 0.94 2.11

OU2-SED05-Z1 0.0015 89.1 0.014 0.0059 0.110 0.0100 0.0917 2.82

OU2-SED06-Z1 0.0053 88.4 0.045 0.0117 0.054 0.0100 0.0862 2.42

OU2-SED07-Z1 0.0066 88.0 0.055 0.0095 0.065 0.0097 0.0808 4.64

OU2-SED08-Z1 0.0148 88.8 0.132 0.0123 0.090 0.0110 0.0982 9.81

OU2-SED09-Z1 0.00064 89.0 0.006 0.0131 0.061 0.0100 0.0909 0.30

Beta - BHC OU2-SED04-Z1 0.0005 88.7 0.0044 0.0018 0.076 0.0097 0.0858 2.24 2.12

OU2-SED05-Z1 0.0005 89.1 0.0046 0.0010 0.110 0.0100 0.0917 5.50

OU2-SED06-Z1 0.0005 88.4 0.0043 0.0020 0.054 0.0100 0.0862 1.35

OU2-SED07-Z1 0.0005 88.0 0.0042 0.0016 0.065 0.0097 0.0808 2.09

OU2-SED08-Z1 0.0005 88.8 0.0045 0.0021 0.090 0.0110 0.0982 1.95

OU2-SED09-Z1 0.0005 89.0 0.0045 0.0023 0.061 0.0100 0.0909 1.36

Dieldrin OU2-SED04-Z1 0.0005 88.7 0.0044 0.0034 0.076 0.0097 0.0858 1.17 4.19

OU2-SED05-Z1 0.0005 89.1 0.0046 0.0020 0.110 0.0100 0.0917 2.82

OU2-SED06-Z1 0.00145 88.4 0.0125 0.0039 0.054 0.0100 0.0862 2.01

OU2-SED07-Z1 0.0021 88.0 0.0175 0.0032 0.065 0.0097 0.0808 4.47

OU2-SED08-Z1 0.0100 88.8 0.0893 0.0041 0.090 0.0110 0.0982 19.96

OU2-SED09-Z1 0.0065 89.0 0.0591 0.0044 0.061 0.0100 0.0909 9.11

Endrin OU2-SED04-Z1 0.0005 88.7 0.0044 0.0034 0.076 0.0097 0.0858 1.17 1.09

aldehyde OU2-SED05-Z1 0.0005 89.1 0.0046 0.0020 0.110 0.0100 0.0917 2.82

OU2-SED06-Z1 0.0005 88.4 0.0043 0.0039 0.054 0.0100 0.0862 0.69

OU2-SED07-Z1 0.0005 88.0 0.0042 0.0032 0.065 0.0097 0.0808 1.06

OU2-SED08-Z1 0.0005 88.8 0.0045 0.0041 0.090 0.0110 0.0982 1.00

OU2-SED09-Z1 0.0005 89.0 0.0045 0.0044 0.061 0.0100 0.0909 0.70
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Table C-2.  BSAFs for Organic Contaminants Based on Sediment and Lumbriculus  Data from Eighteenmile Creek OU2. 

Analyte Sample

Lumbriculus  Tissue 

Concentration   

(µg/g wet)
a

Percent 

Moisture (%)
a 

Lumbriculus  Tissue 

Concentration   

(µg/g dry)
a

Sediment 

Concentration 

(µg/g dry)
b

Sediment TOC 

(g/g dry)
b

Lumbriculus 

Lipid Content 

(g/g wet)
a

Lumbriculus 

Lipid Content 

(g/g dry)
a

Sample 

BSAF
c

Geometric 

Mean BSAF

Endrin OU2-SED04-Z1 0.00115 88.7 0.0102 0.0034 0.076 0.0097 0.0858 2.69 2.45

ketone OU2-SED05-Z1 0.0005 89.1 0.0046 0.0020 0.110 0.0100 0.0917 2.82

OU2-SED06-Z1 0.0009 88.4 0.0078 0.0039 0.054 0.0100 0.0862 1.25

OU2-SED07-Z1 0.0013 88.0 0.0108 0.0032 0.065 0.0097 0.0808 2.77

OU2-SED08-Z1 0.00205 88.8 0.0183 0.0041 0.090 0.0110 0.0982 4.09

OU2-SED09-Z1 0.00145 89.0 0.0132 0.0044 0.061 0.0100 0.0909 2.03

Key:

BSAF = biota sediment accumulation factor 1.0% 8.9%
HPAHs = high molecular weight PAHs

LPAHs = low molecular weight PAHs

OU2 = Operable Unit 2

TOC = total organic carbon

Notes:

a = Lumbriculus  organics and lipid data from 28-day bioaccumulation test with OU2 sediment collected in January 2016.

b = Sediment organics and TOC data from OU2 sediment samples collected in January 2016.

c = BSAF = (Cb/fl)/(Cs/fsoc); where Cb is chemical concentration in biota (µg/g dry), Cs is chemical concentration in sediment (µg/g dry), fLis biota lipid content (g/g dry), and Fsoc is sediment TOC (g/g dry).

Orange Italics = Chemical was not detected.  Listed value is, or was calculated from, one-half method detection limit.
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Table C-3.  BSAFs for Metals Based on Surface Soil and Earthworm Data from Eighteenmile Creek OU2.

Analyte Sample

Earthworm Tissue 

Concentration    

(mg/kg wet)
a

Percent 

Moisture 

(%)
a 

Earthworm Tissue 

Concentration    

(mg/kg dry)
a

Soil 

Concentration 

(mg/kg dry)
b

Sample 

BSAF
c

Geometric 

Mean BSAF

Antimony OU2-SS15-Z1 0.028 81.1 0.148 1.6 0.093 0.054

OU2-SS16-Z1 0.017 81.7 0.093 1.4 0.066

OU2-SS17-Z1 0.134 82.6 0.770 110 0.007

OU2-SS18-Z1 0.008 82.5 0.046 0.6 0.076

OU2-SS19-Z1 0.005 81.8 0.027 0.455 0.060

OU2-SS20-Z1 0.07 81.8 0.385 9.6 0.040

OU2-SS21-Z1 0.024 81.1 0.127 1.5 0.085

OU2-SS22-Z1 0.012 82.9 0.070 0.475 0.148

OU2-SS23-Z1 0.016 81.5 0.086 2.4 0.036

OU2-SS24-Z1 0.925 79.3 4.469 75.5 0.059

Cadmium OU2-SS15-Z1 0.381 81.1 2.016 0.57 3.537 1.769

OU2-SS16-Z1 0.742 81.7 4.055 1.7 2.385

OU2-SS17-Z1 0.452 82.6 2.598 35.4 0.073

OU2-SS18-Z1 0.411 82.5 2.349 0.48 4.893

OU2-SS19-Z1 0.297 81.8 1.632 0.48 3.400

OU2-SS20-Z1 0.608 81.8 3.341 1.7 1.965

OU2-SS21-Z1 0.572 81.1 3.026 0.96 3.153

OU2-SS22-Z1 0.392 82.9 2.292 0.6 3.821

OU2-SS23-Z1 0.479 81.5 2.589 0.82 3.158

OU2-SS24-Z1 1.19 79.3 5.749 14.7 0.391

Copper OU2-SS15-Z1 2.66 81.1 14.07 59 0.239 0.112

OU2-SS16-Z1 3.69 81.7 20.16 144 0.140

OU2-SS17-Z1 23 82.6 132.18 8250 0.016

OU2-SS18-Z1 1.93 82.5 11.03 34.4 0.321

OU2-SS19-Z1 2.42 81.8 13.30 67 0.198

OU2-SS20-Z1 4.24 81.8 23.30 197 0.118

OU2-SS21-Z1 3.91 81.1 20.69 120 0.172

OU2-SS22-Z1 2.39 82.9 13.98 56 0.250

OU2-SS23-Z1 2.82 81.5 15.24 97.2 0.157

OU2-SS24-Z1 18.3 79.3 88.41 7410 0.012

Lead OU2-SS15-Z1 2.37 81.1 12.54 165 0.076 0.043

OU2-SS16-Z1 1.01 81.7 5.52 123 0.045

OU2-SS17-Z1 4.66 82.6 26.78 2480 0.011

OU2-SS18-Z1 0.327 82.5 1.87 30.5 0.061

OU2-SS19-Z1 0.527 81.8 2.90 152 0.019

OU2-SS20-Z1 12 81.8 65.93 386 0.171

OU2-SS21-Z1 2.54 81.1 13.44 335 0.040

OU2-SS22-Z1 1.19 82.9 6.96 169 0.041

OU2-SS23-Z1 0.856 81.5 4.63 210 0.022

OU2-SS24-Z1 34.8 79.3 168.12 2080 0.081

Thallium OU2-SS15-Z1 0.059 81.1 0.312 0.3 1.041 0.763

OU2-SS16-Z1 0.032 81.7 0.175 0.14 1.249

OU2-SS17-Z1 0.021 82.6 0.121 0.355 0.340

OU2-SS18-Z1 0.041 82.5 0.234 0.3 0.781

OU2-SS19-Z1 0.02 81.8 0.110 0.225 0.488

OU2-SS20-Z1 0.147 81.8 0.808 0.295 2.738

OU2-SS21-Z1 0.031 81.1 0.164 0.26 0.631

OU2-SS22-Z1 0.01 82.9 0.058 0.235 0.249

OU2-SS23-Z1 0.024 81.5 0.130 0.25 0.519

OU2-SS24-Z1 0.11 79.3 0.531 0.3 1.771
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Table C-3.  BSAFs for Metals Based on Surface Soil and Earthworm Data from Eighteenmile Creek OU2.

Analyte Sample

Earthworm Tissue 

Concentration    

(mg/kg wet)
a

Percent 

Moisture 

(%)
a 

Earthworm Tissue 

Concentration    

(mg/kg dry)
a

Soil 

Concentration 

(mg/kg dry)
b

Sample 

BSAF
c

Geometric 

Mean BSAF

Zinc OU2-SS15-Z1 20.1 81.1 106.3 126 0.844 0.324

OU2-SS16-Z1 20.5 81.7 112.0 381 0.294

OU2-SS17-Z1 29.4 82.6 169.0 9030 0.019

OU2-SS18-Z1 17.4 82.5 99.4 89.2 1.115

OU2-SS19-Z1 17.6 81.8 96.7 174 0.556

OU2-SS20-Z1 21.4 81.8 117.6 320 0.367

OU2-SS21-Z1 20.4 81.1 107.9 237 0.455

OU2-SS22-Z1 17.6 82.9 102.9 132 0.780

OU2-SS23-Z1 17.9 81.5 96.8 204 0.474

OU2-SS24-Z1 55.8 79.3 269.6 3730 0.072

Key:

BSAF = biota soil accumulation factor

OU2 = Operable Unit 2

Notes:

a = Earthworm metals data from bioaacummulation tests with OU2 soil collected in January 2016.

b = Soil metals data from OU2 surface soil samples collected in January 2016.

c = BSAF = Cb/Cs; where Cb is chemical concentration in biota (mg/kg dry weight) and Cs is chemical concentration in soil (mg/kg dry weight)

Orange Italics = Chemical was not detected.  Listed value is, or was calculated from, one-half method detection limit.
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Table C-4.  BSAFs for Organic Contaminants Based on Surface Soil and Earthworm Data from Eighteen Mile Creek OU2.

Analyte Sample

Earthworm Tissue 

Concentration (µg/g 

wet)
a

Percent 

Moisture (%)
a 

Earthworm Tissue 

Concentration   

(µg/g dry)
a

Soil 

Concentration 

(µg/g dry)
b

Soil TOC 

(g/g dry)
b

Earthworm Lipid 

Content (g/g 

wet)
a

Earthworm 

Lipid Content 

(g/g dry)
a

Sample 

BSAF
c

Geometric 

Mean BSAF

PCB, Total OU2-SS15-Z1 0.0146 82.7 0.084 0.225 0.096 0.020 0.116 0.31 1.30

OU2-SS16-Z1 0.0669 83.3 0.401 0.033 0.096 0.020 0.120 9.73

OU2-SS17-Z1 2.52 83.2 15.00 4.300 0.170 0.020 0.119 4.98

OU2-SS18-Z1 0.0078 83.4 0.047 0.239 0.290 0.018 0.108 0.53

OU2-SS19-Z1 0.0092 84.2 0.058 0.180 0.040 0.017 0.108 0.12

OU2-SS20-Z1 8.90 82.7 51.45 38.000 0.360 0.020 0.116 4.22

OU2-SS21-Z1 0.013 82.8 0.074 0.221 0.083 0.019 0.110 0.25

OU2-SS22-Z1 0.029 84.5 0.189 0.194 0.081 0.017 0.110 0.72

OU2-SS23-Z1 0.047 83.8 0.290 0.203 0.100 0.018 0.111 1.29

OU2-SS24-Z1 0.82 81.4 4.409 0.400 0.140 0.019 0.102 15.11

Sum of HPAHs OU2-SS15-Z1 0.08511 82.7 0.49 2.107 0.096 0.020 0.116 0.19 0.45

OU2-SS16-Z1 4.024 83.3 24.10 43.380 0.096 0.020 0.120 0.45

OU2-SS17-Z1 0.03989 83.2 0.237 6.510 0.170 0.020 0.119 0.05

OU2-SS18-Z1 0.0227 83.4 0.137 0.122 0.290 0.018 0.108 3.00

OU2-SS19-Z1 0.1927 84.2 1.220 1.470 0.040 0.017 0.108 0.31

OU2-SS20-Z1 0.906 82.7 5.237 74.200 0.360 0.020 0.116 0.22

OU2-SS21-Z1 0.990 82.8 5.756 0.536 0.083 0.019 0.110 8.07

OU2-SS22-Z1 0.212 84.5 1.370 3.610 0.081 0.017 0.110 0.28

OU2-SS23-Z1 0.062 83.8 0.381 3.040 0.100 0.018 0.111 0.11

OU2-SS24-Z1 0.297 81.4 1.597 1.363 0.140 0.019 0.102 1.61

Sum of LPAHs OU2-SS15-Z1 0.0127 82.7 0.073 0.491 0.096 0.020 0.116 0.12 0.26

OU2-SS16-Z1 0.1040 83.3 0.623 6.840 0.096 0.020 0.120 0.07

OU2-SS17-Z1 0.0042 83.2 0.025 2.360 0.170 0.020 0.119 0.02

OU2-SS18-Z1 0.0039 83.4 0.023 0.056 0.290 0.018 0.108 1.11

OU2-SS19-Z1 0.0155 84.2 0.098 0.170 0.040 0.017 0.108 0.21

OU2-SS20-Z1 0.1530 82.7 0.884 26.320 0.360 0.020 0.116 0.10

OU2-SS21-Z1 0.3970 82.8 2.308 0.063 0.083 0.019 0.110 27.53

OU2-SS22-Z1 0.0247 84.5 0.159 0.813 0.081 0.017 0.110 0.14

OU2-SS23-Z1 0.0036 83.8 0.022 0.490 0.100 0.018 0.111 0.04

OU2-SS24-Z1 0.0180 81.4 0.097 0.061 0.140 0.019 0.102 2.17

Σ DDT OU2-SS15-Z1 0.0154 82.7 0.089 0.0038 0.096 0.020 0.116 19.50 7.07

OU2-SS16-Z1 0.0028 83.3 0.017 0.0065 0.096 0.020 0.120 2.08

OU2-SS17-Z1 0.0342 83.2 0.204 0.0095 0.170 0.020 0.119 30.76

OU2-SS18-Z1 0.0008 83.4 0.005 0.0080 0.290 0.018 0.108 1.58

OU2-SS19-Z1 0.0014 84.2 0.009 0.0012 0.040 0.017 0.108 2.75

OU2-SS20-Z1 0.0405 82.7 0.234 0.0081 0.360 0.020 0.116 90.10

OU2-SS21-Z1 0.0188 82.8 0.109 0.0074 0.083 0.019 0.110 11.17

OU2-SS22-Z1 0.0055 84.5 0.035 0.0065 0.081 0.017 0.110 4.06

OU2-SS23-Z1 0.0096 83.8 0.059 0.0068 0.100 0.018 0.111 7.90

OU2-SS24-Z1 0.0150 81.4 0.081 0.0623 0.140 0.019 0.102 1.77

Beta - BHC OU2-SS15-Z1 0.00090 82.7 0.0052 0.0013 0.096 0.020 0.116 3.32 5.21

OU2-SS16-Z1 0.00050 83.3 0.0030 0.0011 0.096 0.020 0.120 2.18

OU2-SS17-Z1 0.00600 83.2 0.0357 0.0016 0.170 0.020 0.119 31.88

OU2-SS18-Z1 0.00095 83.4 0.0057 0.0014 0.290 0.018 0.108 11.34

OU2-SS19-Z1 0.00065 84.2 0.0041 0.0010 0.040 0.017 0.108 1.53

OU2-SS20-Z1 0.0006 82.7 0.0035 0.0014 0.360 0.020 0.116 7.71

OU2-SS21-Z1 0.00065 82.8 0.0038 0.0013 0.083 0.019 0.110 2.27

OU2-SS22-Z1 0.00085 84.5 0.0055 0.0011 0.081 0.017 0.110 3.68

OU2-SS23-Z1 0.0005 83.8 0.0031 0.0012 0.100 0.018 0.111 2.42

OU2-SS24-Z1 0.0045 81.4 0.0242 0.0014 0.140 0.019 0.102 23.68
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Table C-4.  BSAFs for Organic Contaminants Based on Surface Soil and Earthworm Data from Eighteen Mile Creek OU2.

Analyte Sample

Earthworm Tissue 

Concentration (µg/g 

wet)
a

Percent 

Moisture (%)
a 

Earthworm Tissue 

Concentration   

(µg/g dry)
a

Soil 

Concentration 

(µg/g dry)
b

Soil TOC 

(g/g dry)
b

Earthworm Lipid 

Content (g/g 

wet)
a

Earthworm 

Lipid Content 

(g/g dry)
a

Sample 

BSAF
c

Geometric 

Mean BSAF

Dieldrin OU2-SS15-Z1 0.0034 82.7 0.0197 0.0025 0.096 0.020 0.116 6.53 5.60

OU2-SS16-Z1 0.018 83.3 0.1078 0.0022 0.096 0.020 0.120 40.19

OU2-SS17-Z1 0.011 83.2 0.0655 0.0032 0.170 0.020 0.119 29.68

OU2-SS18-Z1 0.0005 83.4 0.0030 0.0027 0.290 0.018 0.108 3.04

OU2-SS19-Z1 0.0005 84.2 0.0032 0.0020 0.040 0.017 0.108 0.59

OU2-SS20-Z1 0.026 82.7 0.1503 0.0027 0.360 0.020 0.116 173.33

OU2-SS21-Z1 0.0005 82.8 0.0029 0.0025 0.083 0.019 0.110 0.89

OU2-SS22-Z1 0.00028 84.5 0.0018 0.0022 0.081 0.017 0.110 0.62

OU2-SS23-Z1 0.00094 83.8 0.0058 0.0023 0.100 0.018 0.111 2.32

OU2-SS24-Z1 0.0036 81.4 0.0194 0.0027 0.140 0.019 0.102 9.82

Endrin OU2-SS15-Z1 0.0005 82.7 0.0029 0.0025 0.096 0.020 0.116 0.96 2.66

aldehyde OU2-SS16-Z1 0.0006 83.3 0.0036 0.0022 0.096 0.020 0.120 1.34

OU2-SS17-Z1 0.0105 83.2 0.0625 0.0032 0.170 0.020 0.119 28.33

OU2-SS18-Z1 0.0005 83.4 0.0030 0.0027 0.290 0.018 0.108 3.04

OU2-SS19-Z1 0.0005 84.2 0.0032 0.0020 0.040 0.017 0.108 0.59

OU2-SS20-Z1 0.00205 82.7 0.0118 0.0027 0.360 0.020 0.116 13.67

OU2-SS21-Z1 0.0005 82.8 0.0029 0.0025 0.083 0.019 0.110 0.89

OU2-SS22-Z1 0.000495 84.5 0.0032 0.0022 0.081 0.017 0.110 1.10

OU2-SS23-Z1 0.0005 83.8 0.0031 0.0023 0.100 0.018 0.111 1.23

OU2-SS24-Z1 0.006 81.4 0.0323 0.0027 0.140 0.019 0.102 16.37

Key:

BSAF = biota soil accumulation factor

HPAHs = high molecular weight PAHs

LPAHs = low molecular weight PAHs

OU2 = Operable Unit 2

TOC = total organic carbon

Notes:

a = Earthworm metals and lipid data from bioaccumulation tests with OU2 soil collected in January 2016.

b = Soil metals and TOC data from OU2 surface soil samples collected in January 2016.

c = BSAF = (Cb/fl)/(Cs/fsoc); where Cb is chemical concentration in biota (µg/g dry), Cs is chemical concentration in soil (µg/g dry), fLis biota lipid content (g/g dry), and Fsoc is soil TOC content (g/g dry).

Orange Italics = Chemical was not detected.  Listed value is, or was calculated from, one-half method detection limit.
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Antimony 6 3/6 6/6 0.42 18.9 -0.6842 0.0470 No 0.6422 0.0592

Copper 6 6/6 6/6 49.5 570 2.1250 -0.0694 No 0.6982 0.0416

Lead 6 6/6 6/6 58.7 792 1.6876 -0.1497 No 0.3159 0.2470

Mercury 6 6/6 6/6 0.062 6.2 -1.1792 0.0721 No 0.4624 0.1415

Selenium 6 0/6 6/6 1.05 2.25 0.7715 -0.1188 No 0.4562 0.1451

Thallium 6 6/6 1/6 0.15 0.41 -0.7666 0.2581 No 0.6772 0.0478

Total PCBs 6 3/6 6/6 0.063 1.80 1.5272 0.4273 No 0.6103 0.0708

HPAHs 6 6/6 6/6 0.21 3.06 1.6626 0.2714 No 0.1217 0.4896

LPAHs 6 5/6 6/6 0.09 1.58 0.6485 -0.0718 No 0.7742 0.0230

ΣDDT 6 0/6 2/6 0.0059 0.0131 -0.3439 0.2284 No 0.8508 0.0100

beta-BHC 6 0/6 0/6 0.0010 0.0023 -1.3019 0.0010 No 0.9833 0.0001

Dieldrin 6 0/6 0/6 0.0020 0.0044 1.0614 1.3276 No 0.2548 0.3061

Endrin aldehyde 6 0/6 0/6 0.0020 0.0044 -1.3027 0.0006 No 0.9893 0.0453

Endrin Ketone 6 0/6 0/6 0.0020 0.0044 -0.1472 0.6000 No 0.1480 0.4447

Key:

FoD = frequency of detection

HPAHs = high molecular weight PAHs

LPAHs = low molecular weight PAHs

N = number of observations

OU2 = operable unit 2

PAHs = polycyclic aromatic hydrocarbons

PCBs = polychlorinated biphenyls

Note:

Orange Italics = Chemical was not detected.  Listed value is one-half method detection limit.

b.  For organic contaminants, equation is log(y) = a + b[log(x)] , where y = chemical concentration in biota (mg/kg lipid) and x = chemical concentration in soil 

(mg/kg organic carbon), a = estimated intercept in log units, and b = estimated slope in log units.

Minimum 

(mg/kg dry)

Maximum 

(mg/kg dry) Yes/No? p  value

Table C-5.  Summary Results for Regression Analyses of Log-Transformed Sediment and Lumbriculus Data, Eighteenmile Creek OU2 Site, 

Lockport, New York.

a.  For metals, equation is log(y) = a + b[log(x)] , where y = concentration in biota (mg/kg dry weight) and x = concentration in soil (mg/kg dry weight), a = 

estimated intercept in log units, and b = estimated slope in log units.

PAHs
b

Analyte N

Range of x (Sediment 

Contaminant Level)

Slope (b)

log-

Transformed   

y-Intercept (a)

FoD 

Sediment FoD Biota

Metals
a

PCBs
b

Pesticides
b

Slope > Zero (p  < 0.1)

R
2



Antimony 10 7/10 10/10 0.455 110 -1.1196 0.6996 Yes 0.0001 0.8585

Cadmium 10 10/10 10/10 0.48 35.4 0.4174 0.1392 Yes 0.0808 0.3328

Copper 10 10/10 10/10 34.4 8250 0.3885 0.4232 Yes 0.0000 0.9848

Lead 10 10/10 10/10 30.5 2480 -1.0950 0.8885 Yes 0.0031 0.6864

Thallium 10 2/10 9/10 0.14 0.355 -0.1518 0.9418 No 0.3856 0.0952

Zinc 10 10/10 10/10 89.2 9030 1.6082 0.1843 Yes 0.0013 0.7448

Total PCBs 10 4/10 10/10 0.033 38.0 0.0359 1.1455 Yes 0.0125 0.5620

HPAHs 10 10/10 10/10 0.122 74.2 0.3333 0.5176 Yes 0.0551 0.3863

LPAHs 10 10/10 10/10 0.056 26.3 -0.0734 0.2255 No 0.4359 0.0775

ΣDDT 10 3/10 8/10 0.0012 0.0623 0.0826 0.3735 No 0.4945 0.0602

beta-BHC 10 0/10 0/10 0.0010 0.0016 -1.4956 -0.1170 No 0.8407 0.0054

Dieldrin 10 0/10 4/10 0.0020 0.0032 -3.1159 -1.2866 No 0.2025 0.1941

Endrin aldehyde 10 0/10 0/10 0.0020 0.0032 -2.3155 -0.6214 No 0.3999 0.0899

Key:

FoD = frequency of detection

HPAHs = high molecular weight PAHs

LPAHs = low molecular weight PAHs `

N = number of observations

OU2 = operable unit 2

PAHs = polycyclic aromatic hydrocarbons

PCBs = polychlorinated biphenyls

Notes:

Orange Italics = Chemical was not detected.  Listed value is one-half method detection limit.

PAHs
b

Pesticides
b

Minimum 

(mg/kg dry)

Maximum 

(mg/kg dry)

b.  For organic contaminants, equation is log(y) = a + b[log(x)] , where y = chemical concentration in biota (mg/kg lipid) and x = chemical concentration in soil 

(mg/kg organic carbon), a = estimated intercept in log units, and b = estimated slope in log units.

a.  For metals, equation is log(y) = a + b[log(x)] , where y = concentration in biota (mg/kg dry weight) and x = concentration in soil (mg/kg dry weight), a = estimated 

intercept in log units, and b = estimated slope in log units.

Metals
a

PCBs
b

Table C-6.  Summary Results for Regression Analyses of Log-Transformed Surface Soil and Earthworm Data, Eighteenmile Creek OU2 Site, 

Lockport, New York.

Analyte N

Range of x (Soil 

Contaminant Level) log-

Transformed   

y-Intercept (a) Slope (b)

Slope > Zero (p  < 0.1)

R
2

FoD Soil FoD Biota Yes/No? p  value



Lab Control Site Range

Pesticides All ND ΣDDT Detected

HPAHs (ND = 0) 23 594 - 1609

LPAHs (ND = 0) 11 24 - 80

Total PCBs (ND = 0) 29 57 - 3400

Key:

DDT = dichlorodiphenyltrichloroethane

HPAHs = high molecular weight PAHs

LPAHs = low molecular weight PAHs

ND = not detected

ND=0 = not detected compounds set equal to zero when calculating totals

OU2 = Operable unit 2

PAHs = polycyclic aromatic hydrocarbons

PCBs = polychlorinated biphenyls

Table C-7. Comparison of Contaminant Levels in Lumbriculus Exposed to 

Laboratory Control Sediment and Eighteenmile Creek OU2 Site Sediment. 

Analyte

Lumbriculus Concentration (µg/kg)



Lab Control Site Range

Pesticides All ND except for DDE Several Detected

HPAHs (ND = 0) 18.3 23 - 4024

LPAHs (ND = 0) 2.6 3.6 - 397

Total PCBs (ND = 0) 140 7.8 - 8900

Key:

DDE = dichlorodiphenyldichloroethylene 

HPAHs = high molecular weight PAHs

LPAHs = low molecular weight PAHs

ND = not detected

ND=0 = not detected compounds set equal to zero when calculating totals

OU2 = Operable Unit 2

PAHs = polycyclic aromatic hydrocarbons

PCBs = polychlorinated biphenyls

Table C-8. Comparison of Contaminant Levels in Earthworms Exposed to 

Laboratory Control Soil and Eighteenmile Creek OU2 Site Soil. 

Analyte

Earthworm Concentration (µg/kg wet)



BSAF Source

Total PCBs 1.30 10.67 Bechtel-Jacobs (1998b), median value
Cadmium 1.77 14.26 Bechtel-Jacobs (1998b), median value
Copper 0.11 0.64 Bechtel-Jacobs (1998b), median value
Lead 0.043 0.23 Bechtel-Jacobs (1998b), median value
Zinc 0.32 3.78 Bechtel-Jacobs (1998b), median value

Total PCBs 15.82 4.67 Bechtel-Jacobs (1998a), median value
Copper 0.52 1.556 Bechtel-Jacobs (1998a), median value
Lead 0.067 0.071 Bechtel-Jacobs (1998a), median value
Mercury 0.076 1.136 Bechtel-Jacobs (1998a), median value

Key:
BSAF = biota soil (or sediment) accumulation factor
DDT = dichlorodiphenyltrichloroethane
HPAHs = high molecular weight PAHs
LPAHs = low molecular weight PAHs
PAHs = polycyclic aromatic hydrocarbons
PCBs = polychlorinated biphenyls

Notes:
a = Tables C-1 to C-4 this appendix.
Orange italics = Listed value was calculated from one-half method detection limit.

gray shading  = greater value of pair (site-specific vs. literature based)

Table C-9.  Comparison of Literature-Based and Site-Specific BSAFs for Selected 
Contaminants in Surface Soil and Sediment.

Soil-to-Earthworm

Sediment-to-Benthos

Contaminant
Site-Specific BSAFa 

(geometric mean)
Literature-Based
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Figure C-1b Log-log scatterplot of copper in sediment and Lumbriculus from 
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Figure C-1c Log-log scatterplot of lead in sediment and Lumbriculus from 
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Figure C-1d Log-log scatterplot of mercury in sediment and Lumbriculus from 
 28-day bioaccumulation study
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Figure C-1f Log-log scatterplot of thallium in sediment and Lumbriculus from 
 28-day bioaccumulation study
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Figure C-1h Log-log scatterplot of high-molecular weight PAHs in sediment and 
 Lumbriculus from 28-day bioaccumulation study
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Figure C-1k Log-log scatterplot of beta-BHC in sediment and Lumbriculus from 
 28-day bioaccumulation study

Figure C-1l Log-log scatterplot of dieldrin in sediment and Lumbriculus from 
 28-day bioaccumulation study



Figure C-1m Log-log scatterplot of endrin aldehyde in sediment and Lumbriculus from 
 28-day bioaccumulation study

Figure C-1n Log-log scatterplot of endrin ketone in sediment and Lumbriculus from  
 28-day bioaccumulation study
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Figure C-2a Log-log scatterplot of antimony in soil and earthworms from 
 28-day bioaccumulation study
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Figure C-2b Log-log scatterplot of cadmium in soil and earthworms from 
 28-day bioaccumulation study
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Figure C-2d Log-log scatterplot of lead in soil and earthworms from 
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Figure C-2e Log-log scatterplot of thallium in soil and earthworms from 
 28-day bioaccumulation study

Figure C-2f Log-log scatterplot of zinc in soil and earthworms from 
 28-day bioaccumulation study
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Figure C-2h Log-log scatterplot of high-molecular weight PAHs in soil and earthworms from 
 28-day bioaccumulation study
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Figure C-2j Log-log scatterplot of ΣDDT in soil and earthworms from 
 28-day bioaccumulation study
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Figure C-2l Log-log scatterplot of dieldrin in soil and earthworms from 
 28-day bioaccumulation study
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Lynne Kalmbach, Project Chemist 
Ecology and Environment, Inc. 
368 Pleasant View Dr.  
Lancaster, New York  14086 
Phone: 716-684-8060 Ext: 2614 
Cell: 716-462-7863 
 
 

FINAL REPORT:  Results for the 20-day Chironomus dilutus and 28-day 
 Hyalella azteca Whole Sediment Toxicity Testing  
18 Mile Creek Site; OU2; New York 
USEPA Contract Number EP-W-10-007 
GLEC Project Number: 5135 

  
Dear Ms. Kalmbach: 
 
Great Lakes Environmental Center, Inc. (GLEC) has completed our analysis of four sediment 
samples that were collected by Ecology and Environment, Inc. personnel on May 21 and 26, 
2015, for the 18 Mile Creek Site; OU2; New York. Our analysis included the following whole 
sediment toxicity tests: Chironomus dilutus (C. dilutus) 20-day growth and survival and 
Hyalella azteca (H. azteca) 28-day growth and survival.   
 
Whole Sediment Toxicity  
 
The sample identification numbers, survival, and growth test results for the whole sediment 
toxicity assessments for the four sediment samples and laboratory controls are summarized 
and provided in the following tables:     
 
 Table 1: 20-Day C. dilutus Average Percent Survival 

 Table 2: 20-Day C. dilutus Average Growth and Biomass Estimates 
(expressed as average ash-free-dry-weight (AFDW)) 

 Table 3: 28-Day H. azteca Average Percent Survival 

 Table 4: 28-Day H. azteca Average Growth and Biomass Estimates 

Water quality data for the overlying water for each sediment sample tested are summarized in 
Tables 5 and 6 for the C. dilutus and H. azteca, respectively.  Summaries of the statistically 
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significant differences (p=0.05) between the laboratory control and the four investigative 
sediment samples are provided in Table 7 for the C. dilutus tests and in  Table 8 for the H. 
azteca tests. 

A detailed summary of the overlying water quality measurements is provided in Appendices 
B1 (C. dilutus) and B2 (H. azteca).  

The survival, growth, and statistical analysis data sheets and summaries for the C. dilutus and 
H. azteca tests are shown in Appendices C1 through C2, and D1 through D2, respectively.   

The daily laboratory bench data sheets are kept on file at GLEC and are also provided on the 
enclosed compact diskettes.  Chain of Custody forms and reference toxicant data are provided 
in Appendices A and E, respectively.   

 
 

METHODS 
 
 
The whole sediment toxicity tests were conducted at our Traverse City, Michigan laboratory 
following GLEC’s written Standard Operating Procedures (SOPs) which are based on the 
procedures outlined in U.S. EPA Method, EPA/600/R-99/064 Methods for Measuring the 
Toxicity and Bioaccumulation of Sediment-Associated Contaminants with Freshwater 
Invertebrates, Second Edition and American Society for Testing and Materials (ASTM) 1706-
05, Standard Test Methods for Measuring the Toxicity of Sediment Associated Contaminants 
with Freshwater Invertebrates (ASTM 2010). 
 
The four sediment samples were collected by Ecology and Environment, Inc. personnel and 
delivered by courier to the GLEC toxicology laboratory located in Traverse City, Michigan.  
The sediment samples were received at GLEC, where they were assigned a unique GLEC 
laboratory identification number and stored at 0≤6C, but not frozen, until test initiation (see 
table below).  
 
 

   

Sample I.D. 
Sample 

Description 

GLEC 
Lab. ID 
Number Date Sampled Date Received 

BG1-SED01 Site Sample 10,505 May 21, 2015 May 22, 2015 
OU2-SED02 Site Sample 10,506 May 21, 2015 May 22, 2015 
OU2-SED01 Site Sample 10,513 May 26, 2015 May 27, 2015 
OU2-SED03 Site Sample 10,514 May 26, 2015 May 27, 2015 
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The 20-day C. dilutus toxicity tests and the 28-day H. azteca toxicity tests were initiated on 
June 10, 2015 for each of the four sediment samples, one GLEC laboratory control sediment 
and one water only exposure, per test organism. 
 
 

20-DAY CHIRONOMUS DILUTUS AND 28-DAY HYALELLA AZTECA  
WHOLE SEDIMENT TOXICITY TESTS 

 
Summary of Test Procedures:  20-Day Chironomus dilutus and 28-Day Hyalella azteca  
 
Newly-hatched C. dilutus larvae (< 24 hours old from egg cases purchased from Aquatic 
BioSystems) were used to initiate the 20-day whole sediment toxicity tests, laboratory control 
and water only exposures.  Juvenile H. azteca (7-8 days old; cultured in house) were used to 
initiate the 28-day whole sediment toxicity tests, laboratory control, and water only exposure.  
All organisms were randomly placed in test chambers using a large bore pipette.  The C. 
dilutus and H. azteca were continuously exposed for the duration of the test (20-days and 28-
days, respectively) to each of the sediment samples, one laboratory control sediment and one 
water only exposure. 
 
In the water only exposures, test organisms were exposed to the overlying water with no 
sediment.  There were eight replicate beakers for each sediment sample, the water only 
exposure, and the GLEC laboratory control sediment.  The C. dilutus replicate beakers each 
contained 12 test organisms and the H. azteca replicate beakers each contained 10 test 
organisms.  The GLEC laboratory control sediment is a reference sediment that is collected 
from the Boardman River, a local river that has a primarily forested watershed in the Pere 
Marquette State Forest.   
 
The C. dilutus and H. azteca were exposed in 470 mL glass test chambers, each containing 
100 mL of whole sediment and 175 mL of overlying water.   
 
Prior to adding the whole sediment to each test chamber, the laboratory control sediment as 
well as each investigative sediment sample were thoroughly homogenized using a pre-cleaned 
stainless steel all purpose mixer or spoon until a uniform color and texture was achieved. 
 
The homogenized sediment was then added to each test chamber using a pre-cleaned stainless 
steel spoon.  After the addition of the sediment to the test chambers, the overlying water was 
immediately added; this was considered to be test day -1, the test day prior to day 0 (June 09, 
2015 for the C. dilutus tests and for the H. azteca tests).  Test organisms were randomly added 
to each replicate test chamber the following day (test day 0), June 10, 2015.    
 
Overlying water was intermittently supplied to each test chamber at least twice daily (once 
every 12-hours) via a static-renewal water delivery system.  The overlying water for each 
sediment sample, the laboratory control sediment, and the water only exposure consisted of 
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de-chlorinated municipal (Traverse City, Michigan) tap (Lake Michigan sourced) water, with 
an average hardness of 137 mg/L and an average alkalinity of 96 mg/L.  Temperature, 
dissolved oxygen (DO), pH, and specific conductance of the overlying water was measured 
daily prior to use.   
 
The C. dilutus test chambers were fed 1.5 mL of Tetrafin® goldfish food slurry (4 mg/mL dry 
solids) once daily.  The H. azteca test chambers were fed 1.0 mL mixture of yeast, trout food, 
and cerophyl (YTC; ~1800 (1700-1900 +/- 5%) mg/L solids) once daily. 
 
The test chambers were placed in a temperature controlled water bath under the specified 
conditions of 23 ± 1°C; photoperiod 16 hours light: eight hours dark; and light intensity of 
100-1000 lux. 
 
Temperature of the overlying water in the test chambers was measured daily in two 
alternating replicates for each test sediment, and the results were recorded on the laboratory 
bench data sheets.   
 
Alkalinity, hardness, pH, conductance, and total ammonia (as N) were measured in the 
overlying water on test days 0 and 20 for the C. dilutus tests (Table 7 and Appendix B1) and 
on days 0 and 28 for the H. azteca tests (Table 8 and Appendix B2).  For the 20-day C. dilutus 
and 28-day H. azteca whole sediment toxicity tests, conductivity was measured weekly, and 
pH and DO were measured at least three times per week from two randomly selected test 
chambers.  The alkalinity, hardness, and total ammonia (as N) samples were a composite 
sample collected from all replicates of a given treatment.  All test exposure water quality 
measurements were recorded on the laboratory bench data sheets (see enclosed compact disc). 
 
If the DO dropped below 2.5 mg/L in any measured test chamber, the number of daily 
overlying water renewals was increased (up to 4 times per day) for all treatments until the DO 
increased to greater than 3.0 mg/L.  Once the DO had increased to above 3.0 mg/L, additional 
water renewals were suspended unless the DO values dropped back below 2.5 mg/L, at which 
time the additional water renewals were re-initiated.  If additional renewals did not maintain 
the DO above 2.5 mg/L, then aeration was initiated.  There was an instance in the whole 
sediment toxicity tests of decreased DO and the addition of aeration at approximately 100 
bubbles per minute.   
 
Observations of organism behavior and anomalies were made daily for each test chamber and 
recorded on the laboratory bench data sheets.  
 
The number of C. dilutus surviving in each replicate test chamber was recorded at test 
termination (20 days), and a summary of the percent survival at test termination is provided in 
Tables 1 and 2.  The average ash free dry weight [AFDW in milligrams (mg)] of the surviving 
organisms for each C. dilutus replicate, and the biomass [AFDW (mg) of the surviving 
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organisms divided by the initial number of organisms] was also determined at test 
termination, and the results are summarized in Table 2. 
 
The number of surviving H. azteca in each replicate chamber was recorded at test termination 
(28 days) and the survival data are summarized in Tables 3 and 4.  The average dry weight [in 
milligrams (mg)] of the surviving organisms for each H. azteca replicate, and the biomass 
[dry weight (mg) of the surviving organisms divided by the initial number of organisms] was 
also determined at test termination, and the data are summarized in Table 4.   
 
A statistical procedure, using the program TOXCALC (version 5.0.32) and following 
statistical guidelines provided in U.S. EPA Method 600/R-99/064 and ASTM Method 1706-
95B (2000), was used to compare the 20-day C. dilutus and the 28-Day H. azteca survival and 
growth data from the four investigative sediment samples to survival and growth data from 
the laboratory control sediment sample.  Prior to analysis, all percent survival data were 
transformed using an arc sine-square root transformation.  All transformed data were then 
tested using either the homoscedastic or heteroscedastic t-tests, which are used for comparing 
a single treatment to a single control.    
 
The homoscedastic t-test assumes the data are normally distributed (Shapiro-Wilk Test or 
Kolmogorov D Test) and the variances are equal (F-test).  If the variances are not equal, the 
data are analyzed using the heteroscedastic t-test.  If the data are not normally distributed, then 
the data are analyzed using a nonparametric t-test (e.g., Steel’s Many-One Rank Test or 
Wilcoxon Rank Sum Test with Bonferroni’s Adjustment).    
 
Growth data were initially evaluated for normal distribution and homogeneity of variances.  In 
those cases where the data were not normally distributed or homogenous, the data were 
analyzed using either the heteroscedastic t-test or the nonparametric test.  In addition to 
growth being evaluated as average dry weight of the surviving organisms, growth was also 
analyzed as biomass (average dry weight of surviving organisms divided by the number of 
initial organisms).   
 
The survival and growth for each investigative sample was considered statistically different 
when significantly lower (p< 0.05) than observed in the laboratory control sediment. 
 
Organisms exposed to the GLEC laboratory control sediment and the water only exposure 
achieved acceptable survival and growth, as specified in the U.S. EPA Method /600/R-99/064.  
In this instance, GLEC’s laboratory control sediment and water only exposure results were 
used to confirm test acceptability and the health of the test organisms. 
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RESULTS  
 

20-Day Chironomus dilutus and 28-Day Hyalella azteca  
Whole Sediment Toxicity Tests 

 
 
20-Day Chironomus dilutus  
 
The organisms exposed to the laboratory control sediment and to the water only exposure 
exceeded the minimum survival (70 percent) and growth (0.48 mg AFDW at test termination) 
criteria for acceptable controls for the C. dilutus tests (Tables 1 and 2).  The acceptability 
requirements for survival and growth for the C. dilutus test can be found in U.S. EPA Method 
600/R-99/064, Table 12.1.  There was 96.9 percent survival in the laboratory control 
sediment.   
 
The overlying water quality measurements (Table 5) were also within the acceptable limits 
following the U.S. EPA testing protocol.   Daily mean temperatures were 23°C ± 1 °C; 
dissolved oxygen (DO) was maintained above 2.5 mg/L in the overlying water; and there were 
no variations greater than 50% in overlying water hardness or alkalinity measurements within 
each test type.  Total ammonia over the duration of twenty days varied between 0.09 mg/L 
and 1.18 mg/L in the overlying water among all sediment types.   Consequently, the C. dilutus 
whole sediment toxicity tests were conducted following the standard protocols and are valid 
assessments of sediment toxicity, with the following exceptions.  
 
Noted Exceptions to the Protocol:  On June 10, test day 0 prior to the addition of organisms, 
the DO measured in two replicates of the following sediment sample fell below the acceptable 
dissolved oxygen limit of 2.5 mg/L: 
 

 OU2-SED01; GLC Number 10,513 (1.6 and 1.5 mg/L). 
 
In response to the drop in DO on June 10, 2015, aeration was initiated in each test chamber of 
each sediment type, at a rate of approximately 100 bubbles per minute, in lieu of increased 
overlying water renewals.  It was GLEC’s opinion that initiating aeration would be more 
beneficial to the test organism survival than to increase frequency of renewals over 4 days.   
 
All test chambers were observed daily to assess organism behavior and no unusual 
observations were noted with the test organisms in these sediment samples.  
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Statistical Analysis for 20-Day Chironomus dilutus Tests 
 
Laboratory Control Sediment Compared to Investigative Sediment Samples 
 
C. dilutus survival and growth results (Appendix C1) from the laboratory control sediment 
(CS#: 128) were compared statistically to the four investigative sediment samples.  After 20 
days of exposure when compared to the laboratory control sediment, C. dilutus survival was 
significantly reduced (p<0.05) in two investigative sediment samples (see Tables 1, 2, and 7, 
and Appendix C2): 
 

 BG1-SED01 (GLC Number  10,505); and 
 OU2-SED03 (GLC Number 10,514).  

 
Because there was 100 percent mortality in the sediment sample OU2-SED03 (GLC Number 
10,514), no statistical analysis was conducted.   
 
When compared to the laboratory control sediment (see Tables 2 and 7 and Appendix C2), C. 
dilutus growth measured as AFDW of surviving organisms (mg) and expressed as biomass 
[AFDW of surviving organisms divided by the initial number of organisms (mg)] was not 
significantly reduced (p>0.05) in the any of the three sediment samples. 
 
Outputs for the survival and growth statistical analyses for the C. dilutus whole sediment 
toxicity tests are provided in Appendices C1 and C2. 
 
 
28-Day Hyalella Azteca 
 
The H. azteca test organisms exposed to the GLEC laboratory control sediment and to the 
water only exposure exceeded the minimum survival criteria (80%), and displayed acceptable 
measurable growth (Tables 3 and 4).  The requirements for acceptable survival and growth for 
the H. azteca can be found in U.S. EPA /600/R-99/064, Table 14.3.  There was 100 percent 
survival in the laboratory control.   
 
The overlying water quality measurements (Table 6) were also within the acceptable limits 
following the U.S. EPA testing protocol. Daily mean temperatures were 23 ± 1 °C; dissolved 
oxygen (DO) was maintained above 2.5 mg/L in the overlying water, and there were no 
variations greater than 50% in overlying water hardness or alkalinity measurements within 
each test type.  Total ammonia over the duration of twenty-eight days varied between 0.07 
mg/L and 1.18 mg/L in the overlying water among all sediment types. Consequently, the H. 
azteca whole sediment toxicity tests were conducted following the standard protocols and are 
valid assessments of sediment toxicity, with the following exceptions.  
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Noted Exceptions to the Protocol:  On June 10, test day 0 prior to the addition of organisms, 
the DO measured in two replicates of the following sediment sample fell below the acceptable 
dissolved oxygen limit of 2.5 mg/L: 
 

 OU2-SED01; GLC Number 10,513 (1.4 and 1.3 mg/L). 
 
In response to the drop in DO on June 10, 2015, aeration was initiated in each test chamber 
and each sediment type at a rate of approximately 100 bubbles per minute, in lieu of increased 
overlying water renewals.  It was GLEC’s opinion that initiating aeration would be more 
beneficial to the test organism survival than to increase frequency of renewals over 4 days.   
 
All test chambers were checked daily to assess organism behavior and no unusual 
observations were noted with the test organisms in these sediment samples.   
 
 
Statistical Analysis for 28-Day Hyalella azteca Tests 
 
Laboratory Control Sediment Compared to Investigative Sediment Samples 
 
Survival and growth results (Appendix D1) from the laboratory control sediment (CS# 128) 
were compared statistically to the four investigative sediment samples.  After 28 days of 
exposure when compared to laboratory control sediment (see Tables 3, 4, and 8 and Appendix 
D2) H. azteca survival was significantly reduced (p< 0.05) in one sediment sample: 
 

 OU2-SED03 (GLC Number 10,514). 
 
After 28 days of exposure there were statistically significant reductions (p< 0.05) in two of the 
four investigative sediment samples for H. azteca growth (expressed as average dry weight) of 
the surviving organisms when compared to laboratory control sediment (see Table 4 and 
Appendices D1): 
 

 BG1-SED01 (GLC Number 10,505); and 
 OU2-SED03 (GLC Number 10,514). 

 
 
H. azteca growth (measured as biomass) when compared to the laboratory control sediment 
(see Tables 4 and 8 and Appendix D2), was significantly reduced (p<0.05) in three 
investigative sediment samples including: 
 

 BG1-SED01 (GLC Number 10,505);  
 OU2-SED01; GLC Number 10,513; and 
 OU2-SED03 (GLC Number 10,514). 
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Outputs for the survival and growth statistical analyses for the H. azteca whole sediment 
toxicity tests are provided in Appendices D1 and D2. 

 
 

SUMMARY 
 
In summary, GLEC completed whole sediment toxicity testing and analysis of four sediment 
samples.  Each whole sediment toxicity test was performed following acceptable methods, 
without exception, and is accurate and complete.  Whole sediment toxicity test results are in 
compliance with the requirements of the National Environmental Laboratory Accreditation 
Conference (NELAC).   
 
Statistical analyses were completed for the whole sediment toxicity tests with C. dilutus and 
H. azteca. All data are summarized in the following tables and raw data reported in the 
appendices to this report. 
 
C. dilutus survival was significantly reduced in two sediment samples when compared to the 
laboratory control sediment (Table 7).  C. dilutus growth, expressed as average Ash-Free-Dry-
Weight or biomass was significantly reduced in one of investigative site sediment samples 
(due to 100 percent mortality), when compared to laboratory control sample (Table 7).   
 
H. azteca survival was significantly reduced in one of the investigative sediment samples 
when compared to the laboratory control sediment (Table 8).   H. azteca growth, expressed 
either as average dry weight was significantly reduced in two of the four sediment samples, 
when compared to the laboratory control sediment (Table 8).   H. azteca growth, expressed as 
biomass was significantly reduce in three of the four sediment samples. 
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If you have any questions, or if you would like additional information, please contact either 
myself or Dennis McCauley at (231) 941-2230.  Thank you for the opportunity to provide this 
service to Ecology and Environment.  We look forward to continue providing environmental 
services to you in the future. 
 
Sincerely, 
        
 
 
 
 
 
Mailee W. Garton    John H. Barkach 
Laboratory Coordinator    Senior Program Manager  
 
MWG:mg 
 
 

 



Replicate 

Number

Laboratory 

Control  
BG1-SED01

OU2-

SED02

OU2-

SED01

OU2-

SED03
Water Only 

GLC Number CS# 128 10,505 10,506 10,513 10,514

Secondary 

Control

1 10 10 11 11 0 12

2 11 10 12 11 0 10

3 12 11 12 12 0 10

4 12 12 12 12 0 12

5 12 10 12 11 0 11

6 12 11 12 12 0 12

7 12 10 9 9 0 11

8 12 11 10 9 0 11

20-Day Whole 

Sediment 

Toxicity Test 

Percent 

Survival
r

96.9 88.5 93.8 90.6 0.0 92.7

r 
Replicates initiated with 12 organisms each

TABLE 1. Comparison of Number of Surviving Chironomus dilutus  per Replicate
r
 and Percent Survival between the Laboratory Control 

Sediment and the Investigative Sediments Samples;  Chironomus dilutus  20-Day Whole Sediment Toxicity Tests Conducted June 

10-June 30, 2015;                                                                                                                                                                                                                                    

USEPA Ecology and Environment, Inc.; Eighteen Mile Creek Site-OU2, New York.                                                                                                                                                                               

b
 Significantly different (p< 0.05) from laboratory control CS#128.

b b 



GLC 

Number

Replicate 

Number

Average
1 

Weight 

(mg)

Biomass
2 

Weight 

(mg)

Average
1 

Weight 

(mg)

Biomass
2 

Weight 

(mg)

Average
1 

Weight 

(mg)

Biomass
2 

Weight 

(mg)

Average
1 

Weight 

(mg)

Biomass
2 

Weight 

(mg)

Average
1 

Weight 

(mg)

Biomass
2 

Weight 

(mg)

Average
1 

Weight (mg)

Biomass
2 

Weight (mg)

1 1.55100 1.29250 1.63200 1.36000 2.03182 1.86250 1.48727 1.36333 0.00000 0.00000 0.52583 0.52583

2 1.33455 1.22333 1.61500 1.34583 1.56000 1.56000 1.50727 1.38167 0.00000 0.00000 0.77800 0.64833

3 0.97417 0.97417 1.42091 1.30250 1.86167 1.86167 1.24750 1.24750 0.00000 0.00000 0.44500 0.37083

4 1.20167 1.20167 1.22167 1.22167 1.66833 1.66833 1.41750 1.41750 0.00000 0.00000 0.62917 0.62917

5 1.11583 1.11583 1.35200 1.12667 1.98000 1.98000 1.35273 1.24000 0.00000 0.00000 0.54273 0.49750

6 1.19000 1.19000 1.57273 1.44167 1.59636 1.59636 1.18250 1.18250 0.00000 0.00000 0.44417 0.44417

7 1.28250 1.28250 1.33600 1.11333 2.13111 1.59833 1.50222 1.12667 0.00000 0.00000 0.49727 0.45583

8 1.08167 1.08167 1.23182 1.12917 1.89889 1.55364 1.34111 1.00583 0.00000 0.00000 0.58545 0.53667

Average
1                         

Ash-Free-

Dry Weight 

(AFDW) 

(mg) 1.21642 1.42277 1.84102 1.37976 0.00000 0.55595Average 

Biomass
2 

Weight 

(AFDW)  

(mg) 1.17021 1.25510 1.71010 1.24563 0.00000 0.51354

20-Day 

Percent 

Survival

1 
Average Ash-Free-Dry-Weight (AFDW) is the total ash-free-dry weight of surviving organisms

2 
Biomass weight is the total Ash-Free-Dry-Weight of surviving organisms divided by the initial number of organisms of 12.

b 
Significantly different (p< 0.05) from laboratory control CS#128.

c
 Statistical analysis for

 
average growth and biomass was not conducted due to 100% mortality.

92.796.9 88.5 93.8 90.6 0.0

Water Only

CS#128 10,505 10,506 10,513 10,514 Secondary Control

TABLE 2                                                                                                                                                                           Comparison of Average
1
 Dry Weight (mg), Biomass

2
 (mg) and Percent Survival between the Laboratory Control Sediment 

and the Investigative Sediments Samples;                                                                                                                                                                                                 

Chironomus dilutus  20-Day Whole Sediment Toxicity Tests Conducted June 10-June 30, 2015;                                                                                                                                                                               

USEPA Ecology and Environment, Inc.; Eighteen Mile Creek Site-OU2, New York.

Laboratory Control  BG1-SED01 OU2-SED02 OU2-SED01 OU2-SED03

b, c b, c b, c b, c 
b b 

b b 

c 

c 



Replicate 

Number

Laboratory 

Control  
BG1-SED01

OU2-

SED02

OU2-

SED01

OU2-

SED03
Water Only 

GLC Number CS# 127 10,505 10,506 10,513 10,514

Secondary 

Control

1 10 10 10 10 5 9

2 10 10 10 10 8 10

3 10 9 10 7 6 10

4 10 9 10 9 6 10

5 10 10 10 9 9 10

6 10 10 10 10 6 10

7 10 10 10 10 6 10

8 10 10 10 10 5 10

28-Day Whole 

Sediment 

Toxicity Test 

Percent 

Survival
r

100.0 97.5 100.0 93.8 63.8 98.8

r 
Replicates initiated with 10 organisms each

TABLE 3. Comparison of Number of Surviving Hyalella azteca  per Replicate
r
 and Percent Survival between the Laboratory Control 

Sediment and the Investigative Sediments Samples;                                                                                                                                                                                              

Hyalella azteca  28-Day Whole Sediment Toxicity Tests Conducted June 10-July 8, 2015;                                                                                                                                                                                    

USEPA Ecology and Environment, Inc.; Eighteen Mile Creek Site-OU2, New York.                                                                  

b
 Significantly different (p< 0.05) from laboratory control CS#128.

b 



GLC 

Number

Replicate 

Number

Average
1 

Weight 

(mg)

Biomass
2 

Weight 

(mg)

Average
1 

Weight 

(mg)

Biomass
2 

Weight 

(mg)

Average
1 

Weight 

(mg)

Biomass
2 

Weight 

(mg)

Average
1 

Weight 

(mg)

Biomass
2 

Weight 

(mg)

Average
1 

Weight 

(mg)

Biomass
2 

Weight 

(mg)

Average
1 

Weight (mg)

Biomass
2 

Weight (mg)

1 0.62000 0.62000 0.36800 0.36800 0.49300 0.49300 0.54000 0.54000 0.18200 0.09100 0.46556 0.41900

2 0.38600 0.38600 0.43500 0.43500 0.47800 0.47800 0.38700 0.38700 0.25750 0.20600 0.41800 0.41800

3 0.58200 0.58200 0.39111 0.35200 0.54700 0.54700 0.57143 0.40000 0.16833 0.10100 0.52600 0.52600

4 0.49100 0.49100 0.43111 0.38800 0.57000 0.57000 0.45667 0.41100 0.23667 0.14200 0.39200 0.39200

5 0.53000 0.53000 0.45100 0.45100 0.48800 0.48800 0.48556 0.43700 0.24333 0.21900 0.46800 0.46800

6 0.47100 0.47100 0.37300 0.37300 0.51000 0.51000 0.56000 0.56000 0.28333 0.17000 0.45700 0.45700

7 0.54000 0.54000 0.28500 0.28500 0.70000 0.70000 0.44900 0.44900 0.19667 0.11800 0.50000 0.50000

8 0.60600 0.60600 0.36600 0.36600 0.54000 0.54000 0.46300 0.46300 0.18400 0.09200 0.57800 0.57800

Average
1                         

Dry Weight 

(mg) 0.52825 0.38753 0.54075 0.48908 0.21898 0.47557

Average 

Biomass
2 

Weight   

(mg) 0.52825 0.37725 0.54075 0.45588 0.14238 0.46975

28-Day 

Percent 

Survival

Note: Average Dry Weight of Hyallela azteca at test initiation = 0.02612 mg.
1 

Average Dry Weight is the total dry weight of surviving organisms
2 

Biomass weight is the total dry weight of surviving organisms divided by the initial number of organisms of 10.
b 

Significantly different (p< 0.05) from laboratory control CS#128.

TABLE 4                                                                                                                                                                           Comparison of Average
1
 Dry Weight (mg), Biomass

2
 (mg) and Percent Survival Between the Laboratory Control Sediment 

and the Investigative Sediments Samples;                                                                                                                                                                                                  

Hyalella azteca 28-Day Whole Sediment Toxicity Tests Conducted June10-July 8, 2015;                                                                                                                                                                                         

USEPA Ecology and Environment, Inc.; Eighteen Mile Creek Site-OU2, New York.                                                                              

Laboratory Control  BG1-SED01 OU2-SED02 OU2-SED01 OU2-SED03 Water Only

CS#128 10,505 10,506 10,513 10,514 Secondary Control

98.8100.0 97.5 100.0 93.8 63.8

b, c b, c b, c b, c 
b b 

b 

b b 

b, c 
b 

b, c 
b 

b, c 
b 

b 

b 

b 

b 



TABLE 5.

Sample ID

Temperature 

(°C) pH (s.u.)

Dissolved 

Oxygen 

(mg/L)

Specific 

Conductivity 

(µmhos/cm)

Hardness 

(CaCO3 mg/L)

Alkalinity 

(CaCO3 mg/L)

Ammonia    

(mg/L as N)

GLC No. (range) (range) (range) (range) (range) (range) (range)

n=42 n=20 n=22 n=8

n=2, n=3 GLC 

No. 10505

n=2, n=3 GLC 

No. 10505

n=2, n=4 GLC 

No. 10505

Laboratory Control 22.6 8.18 8.1 324 146 109 0.42

CS#128 (22.1-23.6) (7.66-8.42) (5.2-8.8) (312-334) (144-148) (102-116) (0.15-0.69)

Water Only Control 22.7 8.28 8.4 311 134 110 0.21

NA (22.2-23.7) (8.09-8.44) (7.9-8.7) (300-322) (132-136) (100-120) (0.09-0.32)

BG1-SED01 22.6 8.27 7.9 379 156 111 0.27

GLC No. 10,505 (22.1-23.6) (7.73-8.53) (6.2-8.7) (370-386) (144-164) (110-112) (0.14-0.43)

OU2-SED02 22.6 8.22 7.5 390 154 119 0.52

GLC No. 10,506 (22.0-23.6) (7.28-8.64) (3.5-8.4) (336-449) (152-156) (112-126) (0.11-0.92)

OU2-SED01 22.6 8.18 7.3 367 156 120 0.65

GLC No. 10,513 (22.0-23.6) (7.47-8.48) (1.5-8.4) (339-398) (156-156) (100-140) (0.12-1.18)

OU2-SED03 22.6 8.25 7.8 362 158 101 0.23

GLC No. 10,514 (22.0-23.6) (7.64-8.57) (5.1-8.5) (331-402) (152-164) (96-106) (0.13-0.32)

Summary of Mean Water Quality Parameters of Overlying Water Collected Prior to Renewal;                                                              

Chironomus dilutus  20-Day Whole Sediment Toxicity Tests Conducted June 10-June 30, 2015;                                                                                                                                                                                

USEPA Ecology and Environment, Inc.; Eighteen Mile Creek Site-OU2, New York.



TABLE 6.

Sample ID

Temperature 

(°C) pH (s.u.)

Dissolved 

Oxygen (mg/L)

Specific 

Conductivity 

(µmhos/cm)

Hardness 

(CaCO3 mg/L)

Alkalinity 

(CaCO3 mg/L)

Ammonia    

(mg/L as N)

GLC No. (range) (range) (range) (range) (range) (range) (range)

n=58 n=26 n=28; n=10

n=2, n=4 GLC 

No. 10505

n=2, n=4 GLC 

No. 10505

n=2, n=4 GLC 

No. 10505

Laboratory Control 22.8 8.20 8.2 323 144 111 0.40

CS#128 (22.2-23.9) (7.95-8.51) (6.0-8.8) (306-342) (144-144) (106-116) (0.11-0.69)

Water Only Control 22.7 8.30 8.5 308 136 111 0.24

NA (22.0-23.9) (8.08-8.53) (7.7-8.9) (301-316) (136-136) (102-120) (0.09-0.38)

BG1-SED01 22.7 8.35 8.4 354 148 109 0.24

GLC No. 10,505 (22.1-23.8) (7.93-8.63) (7.6-8.9) (324-385) (144-152) (104-112) (0.08-0.43)

OU2-SED02 22.7 8.33 7.9 391 168 130 0.50

GLC No. 10,506 (22.0-23.7) (7.45-8.60) (4.3-8.7) (361-440) (156-180) (126-134) (0.07-0.92)

OU2-SED01 22.7 8.23 7.6 354 152 120 0.63

GLC No. 10,513 (22.1-23.8) (7.55-8.53) (1.3-8.7) (323-418) (148-156) (100-140) (0.07-1.18)

OU2-SED03 22.6 8.23 8.0 353 156 102 0.20

GLC No. 10,514 (22.1-23.7) (7.57-8.54) (4.6-8.6) (321-394) (148-164) (98-106) (0.07-0.32)

Summary of Mean Water Quality Parameters of Overlying Water Collected Prior to Renewal;                                                              

Hyalella azteca  28-Day Whole Sediment Toxicity Tests Conducted  June 10-July 8, 2015;                                                                                                                                                                                          

USEPA Ecology and Environment, Inc.; Eighteen Mile Creek Site-OU2, New York.                                                                  



Table 7.

Sample ID 20-Day Survival 20-Day Growth
1
 (AFDW) 20-Day Biomass

2
 (AFDW) 

GLC No.

BG1-SED01

GLC No. 10,505

OU2-SED02

GLC No. 10,506

OU2-SED01

GLC No. 10,513

OU2-SED03

GLC No. 10,514

1 
Growth is average Ash-Free-Dry-Weight (AFDW) of surviving organisms

2 
Biomass weight is the total Ash-Free-Dry-Weight of surviving organisms divided by the initial number of organisms

b 
Significantly different (p< 0.05) from laboratory control CS#128.

Summary of Statistically Significant Differences (p< 0.05) Between the Laboratory Control and Investigative Sediment 

Samples;                                                              

Chironomus dilutus  20-Day Whole Sediment Toxicity Tests Conducted  June 10-June 30, 2015;                                                                                                                                                                               

USEPA Ecology and Environment, Inc.; Eighteen Mile Creek Site-OU2, New York.

b

c
 Statistical analysis for

 
average growth and biomass was not conducted due to 100% mortality.

b c c



Table 8.

Sample ID 28-Day Survival 28-Day Growth
1
 (AFDW) 28-Day Biomass

2
 (AFDW) 

GLC No.

BG1-SED01

GLC No. 10,505

OU2-SED02

GLC No. 10,506

OU2-SED01

GLC No. 10,513

OU2-SED03

GLC No. 10,514

1 
Average Dry Weight is the total dry weight of surviving organisms

2 
Biomass weight is the total dry weight of surviving organisms divided by the initial number of organisms of 10.

b 
Significantly different (p< 0.05) from laboratory control CS#128.

b b b

b

Summary of Statistically Significant Differences (p< 0.05) Between the Laboratory Control and Investigative Sediment 

Samples;                                                              

Hyalella azteca  28-Day Whole Sediment Toxicity Tests Conducted  June10-July 8, 2015;                                                                                                                                                                                         

USEPA Ecology and Environment, Inc.; Eighteen Mile Creek Site-OU2, New York.                                                                  
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Chain of Custodies 
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Appendix B-1 

Overlying Water Quality Summaries 
 Chironomus dilutus 

 

 

 

 

 

 

 

 

 

 

 



Project Name: Ecology and Environment Test Dates: 6/10-30/2015

Project Number: 5135-00 Test Type:  20 Day Whole Sediment Toxicity Survival and Growth

Test Species: Chironomus dilutus

Date Initials Data Entered

6/24/2015 KS day 0-14

6/29/2015 MLV Days 15-18

7/8/2015 MLV Days 19-20

Date Initials Data QC'ed

Errors 

Found Y 

or N

Errors 

Corrected

:Y or N

6/29/2015 MLV Days 0-14 Y Y

7/15/2015 KN  Days 15-20 N n/a

Date Initials Data QC'ed

7/21/2015 mwg con day 6- temp

10513 day 9 temps 

Data QC 10%

Date Initials Data QC'ed

7/21/2015 mwg days 1-2; day 14

100% Data Entry

100% Data Quality Check

100% Error Corrected Quality Check
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Project Name: Ecology and Environment Test Dates: 6/10-30/2015

Project Number: 5135-00 Test Type:  20 Day Whole Sediment Toxicity Survival and Growth

Sample ID:  Test Species: Chironomus dilutus

GLEC ID:

Temperature pH D.O. Conductivity Hardness Alkalinity Ammonia

Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L)

10-Jun-15 0 23.3 7.99 6.8 332 144 116 0.69

23.4 8.01 6.9 334

11-Jun-15 1 22.8 8.4

22.8 8.5

12-Jun-15 2 22.5 8.31 8.4

22.5 8.36 8.5

13-Jun-15 3 22.1

22.2

14-Jun-15 4 22.6

22.6

15-Jun-15 5 22.3 8.42 8.8

22.4 8.35 8.7

16-Jun-15 6 23.2

23.2

17-Jun-15 7 22.9 8.24 8.5 333

23.1 8.18 8.4 330

18-Jun-15 8 23.6

23.6

19-Jun-15 9 22.7 8.32 8.1

22.7 8.28 8.1

20-Jun-15 10 22.7

22.6

21-Jun-15 11 22.8

22.9

22-Jun-15 12 22.6 8.22 8.0

22.6 8.28 8.1

23-Jun-15 13 22.7

22.7

24-Jun-15 14 22.3 8.27 8.6 313

22.5 8.30 8.4 312

25-Jun-15 15 22.3

22.3

26-Jun-15 16 22.3 7.66 5.2

22.3 8.14 8.1

27-Jun-15 17 22.3

22.3

28-Jun-15 18 22.1

22.1

29-Jun-15 19 22.2 8.11 8.0

22.3 8.19 8.5

30-Jun-15 20 22.6 7.96 8.3 315 148 102 0.15 J

22.6 8.10 8.3 323

MEAN 22.6 8.18 8.1 324 146 109 0.42

N= 42 20 22 8 2 2 2

Max # 23.6 8.42 8.8 334 148 116 0.69

Min # 22.1 7.66 5.2 312 144 102 0.15

RL = Reporting Limit (0.20 mg/L)

MDL = Minimum Detection Limit (0.02 mg/L)

U = Below MDL

J = ≥MDL and <RL

Ammonia Reporting Limits:

Ammonia Result 

Code

Laboratory Control

CS# 128
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Project Name: Ecology and Environment Test Dates: 6/10-30/2015

Project Number: 5135-00 Test Type:  20 Day Whole Sediment Toxicity Survival and Growth

Sample ID:  Test Species: Chironomus dilutus

GLEC ID:

Temperature pH D.O. Conductivity Hardness Alkalinity Ammonia

Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L)

10-Jun-15 0 23.3 8.16 8.1 300 136 120 0.09 j

23.4 8.22 8.2 300

11-Jun-15 1 23.0 8.5

22.9 8.5

12-Jun-15 2 22.5 8.44 8.7

22.5 8.42 8.6

13-Jun-15 3 22.2

22.2

14-Jun-15 4 22.6

22.6

15-Jun-15 5 22.5 8.28 8.7

22.5 8.38 8.6

16-Jun-15 6 23.3

23.4

17-Jun-15 7 23.1 8.34 8.4 321

23.1 8.27 8.5 322

18-Jun-15 8 23.6

23.7

19-Jun-15 9 22.8 8.21 7.9

22.9 8.35 8.1

20-Jun-15 10 22.6

22.5

21-Jun-15 11 22.6

22.6

22-Jun-15 12 22.6 8.36 8.4

22.7 8.35 8.5

23-Jun-15 13 22.7

22.8

24-Jun-15 14 22.4 8.09 8.1 312

22.5 8.33 8.1 316

25-Jun-15 15 22.3

22.4

26-Jun-15 16 22.4 8.15 8.1

22.4 8.31 8.3

27-Jun-15 17 22.3

22.3

28-Jun-15 18 22.2

22.2

29-Jun-15 19 22.2 8.23 8.3

22.2 8.29 8.6

30-Jun-15 20 22.6 8.22 8.4 309 132 100 0.32

22.6 8.20 8.5 309

MEAN 22.7 8.28 8.4 311 134 110 0.21

N= 42 20 22 8 2 2 2

Max # 23.7 8.44 8.7 322 136 120 0.32

Min # 22.2 8.09 7.9 300 132 100 0.09

RL = Reporting Limit (0.20 mg/L)

MDL = Minimum Detection Limit (0.02 mg/L)

U = Below MDL

J = ≥MDL and <RL

Ammonia Result Code

Ammonia Reporting Limits:

Water Only Control

Secondary Control
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Project Name: Ecology and Environment Test Dates: 6/10-30/2015

Project Number: 5135-00 Test Type:  20 Day Whole Sediment Toxicity Survival and Growth

Sample ID:  Test Species: Chironomus dilutus

GLEC ID: 10505

Temperature pH D.O. Conductivity Hardness Alkalinity Ammonia

Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L)

10-Jun-15 0 23.2 7.75 6.2 370 144 110 0.43

23.3 7.73 6.2 386 0.37

11-Jun-15 1 22.7 8.5

22.8 8.4

12-Jun-15 2 22.5 8.22 8.0

22.5 8.26 8.1

13-Jun-15 3 22.2

22.2

14-Jun-15 4 22.6

22.6

15-Jun-15 5 22.3 8.32 8.7

22.4 8.33 8.1

16-Jun-15 6 23.3

23.3

17-Jun-15 7 23.1 8.45 7.7 379

23.2 8.46 7.9 384

18-Jun-15 8 23.5

23.6

19-Jun-15 9 22.8 8.53 7.8

22.8 8.51 7.7

20-Jun-15 10 22.6

22.6

21-Jun-15 11 22.5

22.6

22-Jun-15 12 22.7 8.35 7.7

22.6 8.39 7.4

23-Jun-15 13 22.7

22.7

24-Jun-15 14 22.4 8.44 8.1 384

22.5 8.30 8.0 374

25-Jun-15 15 22.4

22.4

26-Jun-15 16 22.4 8.35 8.4

22.4 8.26 8.2

27-Jun-15 17 22.1

22.2

28-Jun-15 18 22.2

22.2

29-Jun-15 19 22.2 8.16 8.1

22.2 8.22 8.1

30-Jun-15 20 22.5 8.29 8.6 371 164 112 0.15 J

22.5 8.12 8.3 386 160 112 0.14 J

MEAN 22.6 8.27 7.9 379 156 111 0.27

N= 42 20 22 8 3 3 4

Max # 23.6 8.53 8.7 386 164 112 0.43

Min # 22.1 7.73 6.2 370 144 110 0.14

RL = Reporting Limit (0.20 mg/L)

MDL = Minimum Detection Limit (0.02 mg/L)

U = Below MDL

J = ≥MDL and <RL

Ammonia Result Code

Ammonia Reporting Limits:

BG1-SED01
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Project Name: Ecology and Environment Test Dates: 6/10-30/2015

Project Number: 5135-00 Test Type:  20 Day Whole Sediment Toxicity Survival and Growth

Sample ID:  Test Species: Chironomus dilutus

GLEC ID: 10506

Temperature pH D.O. Conductivity Hardness Alkalinity Ammonia

Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L)

10-Jun-15 0 23.4 7.28 3.5 365 156 126 0.92

23.5 7.43 3.5 363

11-Jun-15 1 22.7 8.0

22.7 8.1

12-Jun-15 2 22.5 8.28 8.1

22.5 8.27 7.9

13-Jun-15 3 22.2

22.2

14-Jun-15 4 22.6

22.6

15-Jun-15 5 22.2 8.38 8.4

22.3 8.20 7.4

16-Jun-15 6 23.3

23.3

17-Jun-15 7 23.2 8.59 8.2 449

23.2 8.64 8.4 441

18-Jun-15 8 23.6

23.6

19-Jun-15 9 22.8 8.49 7.4

22.8 8.36 6.6

20-Jun-15 10 22.6

22.4

21-Jun-15 11 22.5

22.4

22-Jun-15 12 22.5 8.25 7.3

22.6 8.30 7.3

23-Jun-15 13 22.7

22.7

24-Jun-15 14 22.3 8.13 7.7 391

22.4 8.25 7.7 404

25-Jun-15 15 22.3

22.3

26-Jun-15 16 22.3 8.21 8.3

22.3 8.25 8.3

27-Jun-15 17 22.1

22.2

28-Jun-15 18 22.0

22.1

29-Jun-15 19 22.2 8.26 8.3

22.2 8.28 8.3

30-Jun-15 20 22.5 8.24 8.1 369 152 112 0.11 J

22.4 8.25 8.2 336

MEAN 22.6 8.22 7.5 390 154 119 0.52

N= 42 20 22 8 2 2 2

Max # 23.6 8.64 8.4 449 156 126 0.92

Min # 22.0 7.28 3.5 336 152 112 0.11

RL = Reporting Limit (0.20 mg/L)

MDL = Minimum Detection Limit (0.02 mg/L)

U = Below MDL

J = ≥MDL and <RL

Ammonia Result Code

Ammonia Reporting Limits:

BG1-SED01
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Project Name: Ecology and Environment Test Dates: 6/10-30/2015

Project Number: 5135-00 Test Type:  20 Day Whole Sediment Toxicity Survival and Growth

Sample ID:  Test Species: Chironomus dilutus

GLEC ID: 10513

Temperature pH D.O. Conductivity Hardness Alkalinity Ammonia

Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L)

10-Jun-15 0 22.8 7.47 1.6 391 156 140 1.18

23.1 7.52 1.5 384

11-Jun-15 1 22.7 8.0

22.7 7.5

12-Jun-15 2 22.5 8.45 8.1

22.5 8.39 7.7

13-Jun-15 3 22.1

22.1

14-Jun-15 4 22.8

22.7

15-Jun-15 5 22.3 8.48 8.3

22.4 8.48 8.2

16-Jun-15 6 23.4

23.4

17-Jun-15 7 23.4 8.41 8.1 394

23.2 8.37 8.0 398

18-Jun-15 8 23.6

23.6

19-Jun-15 9 22.7 8.41 7.6

22.8 8.30 7.5

20-Jun-15 10 22.5

22.6

21-Jun-15 11 22.6

22.6

22-Jun-15 12 22.6 8.32 7.8

22.7 8.19 7.8

23-Jun-15 13 22.7

22.8

24-Jun-15 14 22.2 7.83 6.4 339

22.3 8.19 7.6 348

25-Jun-15 15 22.2

22.3

26-Jun-15 16 22.3 7.84 7.1

22.3 8.15 7.3

27-Jun-15 17 22.3

22.3

28-Jun-15 18 22.0

22.1

29-Jun-15 19 22.1 8.29 8.4

22.2 8.26 8.4

30-Jun-15 20 22.5 8.16 8.3 340 156 100 0.12 J

22.4 8.14 8.3 340

MEAN 22.6 8.18 7.3 367 156 120 0.65

N= 42 20 22 8 2 2 2

Max # 23.6 8.48 8.4 398 156 140 1.18

Min # 22.0 7.47 1.5 339 156 100 0.12

RL = Reporting Limit (0.20 mg/L)

MDL = Minimum Detection Limit (0.02 mg/L)

U = Below MDL

J = ≥MDL and <RL

Ammonia Result Code

Ammonia Reporting Limits:

OU2-SED01
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Project Name: Ecology and Environment Test Dates: 6/10-30/2015

Project Number: 5135-00 Test Type:  20 Day Whole Sediment Toxicity Survival and Growth

Sample ID:  Test Species: Chironomus dilutus

GLEC ID: 10514

Temperature pH D.O. Conductivity Hardness Alkalinity Ammonia

Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L)

10-Jun-15 0 22.8 7.64 5.1 353 164 106 0.32

23.0 7.73 5.2 380

11-Jun-15 1 22.7 8.5

22.7 8.2

12-Jun-15 2 22.5 8.57 8.2

22.6 8.54 8.2

13-Jun-15 3 22.1

22.1

14-Jun-15 4 22.8

22.7

15-Jun-15 5 22.4 8.48 8.3

22.5 8.49 8.3

16-Jun-15 6 23.3

23.4

17-Jun-15 7 23.2 8.45 8.0 402

23.3 8.39 7.8 397

18-Jun-15 8 23.6

23.6

19-Jun-15 9 22.9 8.38 7.7

22.9 8.30 7.6

20-Jun-15 10 22.5

22.5

21-Jun-15 11 22.6

22.6

22-Jun-15 12 22.6 8.26 7.7

22.6 8.24 7.7

23-Jun-15 13 22.7

22.8

24-Jun-15 14 22.2 8.20 8.1 347

22.3 8.26 7.9 344

25-Jun-15 15 22.3

22.3

26-Jun-15 16 22.3 8.14 8.2

22.3 8.22 8.4

27-Jun-15 17 22.0

22.1

28-Jun-15 18 22.2

22.2

29-Jun-15 19 22.2 8.25 8.5

22.1 8.24 8.5

30-Jun-15 20 22.5 8.09 8.3 340 152 96 0.13 J

22.5 8.11 8.2 331

MEAN 22.6 8.25 7.8 362 158 101 0.23

N= 42 20 22 8 2 2 2

Max # 23.6 8.57 8.5 402 164 106 0.32

Min # 22.0 7.64 5.1 331 152 96 0.13

RL = Reporting Limit (0.20 mg/L)

MDL = Minimum Detection Limit (0.02 mg/L)

U = Below MDL

J = ≥MDL and <RL

Ammonia Result Code

Ammonia Reporting Limits:

OU2-SED03
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Overlying Water Quality Summaries 
 Hyalella azteca 

 

 

 

 

 

 

 

 

 

 

 



Project Name: Ecology and Environment Test Dates: 6/10-7/8/2015

Project Number: 5135-00 Test Type:  28 Day Whole Sediment Toxicity Survival and Growth

Test Species: Hyalella azteca

Date Initials Data Entered

6/24/2015 MP Day 0-14, ALL

6/29/2015 MLV Days 15-18

7/8/2015 MLV Days 19-27

7/9/2015 MLV Day 28

Date Initials Data QC'ed

Errors 

Found Y 

or N

Errors 

Corrected

:Y or N

6/29/2015 MLV Days 0-14 Y Y

7/15/2015 KN Days 15-28 N n/a

Date Initials Data QC'ed

7/21/2015 mwg con day 11-temp

water only day 7 DO

Data QC 10%

Date Initials Data QC'ed

7/21/2015 mwg day 8-9

day 14

day 26-27

100% Data Entry

100% Data Quality Check

100% Error Corrected Quality Check
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Project Name: Ecology and Environment Test Dates: 6/10-7/8/2015

Project Number: 5135-00 Test Type:  28 Day Whole Sediment Toxicity Survival and Growth

Sample ID:  Test Species: Hyalella azteca

GLEC ID:

Temperature pH D.O. Conductivity Hardness Alkalinity Ammonia

Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L)

10-Jun-15 0 23.6 7.95 7.1 327 144 116 0.69

23.6 7.97 6.8 327

11-Jun-15 1 23.2 8.4

23.1 8.3

12-Jun-15 2 22.8 8.19 8.2

22.7 8.27 8.1

13-Jun-15 3 22.2

22.2

14-Jun-15 4 22.9

22.9

15-Jun-15 5 22.4 8.23 8.8

22.5 8.32 8.7

16-Jun-15 6 23.7

23.8

17-Jun-15 7 23.4 8.10 8.6 325

23.4 8.18 8.6 325

18-Jun-15 8 23.9

23.9

19-Jun-15 9 23.3 8.14 8.5

23.2 8.31 8.4

20-Jun-15 10 22.6

22.6

21-Jun-15 11 22.7

22.6

22-Jun-15 12 22.7 8.14 7.8

22.7 8.20 8.2

23-Jun-15 13 22.6

22.5

24-Jun-15 14 22.5 8.07 8.7 315

22.5 8.22 8.6 306

25-Jun-15 15 22.3

22.4

26-Jun-15 16 22.5 8.25 8.7

22.5 8.27 8.6

27-Jun-15 17 22.3

22.4

28-Jun-15 18 22.2

22.2

29-Jun-15 19 22.3 8.06 6.0

22.4 8.11 6.4

30-Jun-15 20 22.5

22.5
1-Jul-15 21 22.7 8.40 8.2 323

22.7 8.51 8.3 342

2-Jul-15 22 22.7

22.7

3-Jul-15 23 22.8 8.28 8.3

22.8 8.23 8.5

4-Jul-15 24 22.7

22.7

5-Jul-15 25 22.6

22.8

6-Jul-15 26 22.8 8.23 8.2

22.8 8.33 8.3

7-Jul-15 27 23.0

22.8

8-Jul-15 28 22.7 7.99 8.4 322 144 106 0.11 J

22.7 8.27 8.5 315

MEAN 22.8 8.20 8.2 323 144 111 0.40

N= 58 26 28 10 2 2 2

Max # 23.9 8.51 8.8 342 144 116 0.69

Min # 22.2 7.95 6.0 306 144 106 0.11

RL = Reporting Limit (0.20 mg/L)

MDL = Minimum Detection Limit (0.02 mg/L)

U = Below MDL

J = ≥MDL and <RL

Ammonia Reporting Limits:

Ammonia Result 

Code

Laboratory Control

CS# 128
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Project Name: Ecology and Environment Test Dates: 6/10-7/8/2015

Project Number: 5135-00 Test Type:  28 Day Whole Sediment Toxicity Survival and Growth

Sample ID:  Test Species: Hyalella azteca

GLEC ID:

Temperature pH D.O. Conductivity Hardness Alkalinity Ammonia

Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L)

10-Jun-15 0 23.4 8.08 8.3 301 136 120 0.09 J

23.5 8.12 8.4 303

11-Jun-15 1 23.1 8.5

23.2 8.5

12-Jun-15 2 22.7 8.40 8.6

22.7 8.32 8.5

13-Jun-15 3 22.2

22.2

14-Jun-15 4 22.9

22.9

15-Jun-15 5 22.6 8.32 8.9

22.6 8.34 8.8

16-Jun-15 6 23.7

23.7

17-Jun-15 7 23.5 8.31 8.5 315

23.4 8.22 8.6 316

18-Jun-15 8 23.9

23.9

19-Jun-15 9 23.1 8.36 8.5

23.1 8.35 8.5

20-Jun-15 10 22.6

22.5

21-Jun-15 11 22.5

22.5

22-Jun-15 12 22.7 8.29 8.5

22.6 8.27 8.5

23-Jun-15 13 22.6

22.6

24-Jun-15 14 22.2 8.33 8.7 302

22.3 8.39 8.7 311

25-Jun-15 15 22.5

22.5

26-Jun-15 16 22.5 8.32 8.8

22.5 8.37 8.9

27-Jun-15 17 22.1

22.3

28-Jun-15 18 22.0

22.1

29-Jun-15 19 22.3 8.18 7.8

22.3 8.21 7.7

30-Jun-15 20 22.5

22.4
1-Jul-15 21 22.8 8.44 8.3 304

22.7 8.53 8.3 313

2-Jul-15 22 22.7

22.7

3-Jul-15 23 22.8 8.22 8.3

22.8 8.29 8.4

4-Jul-15 24 22.7

22.8

5-Jul-15 25 22.6

22.6

6-Jul-15 26 22.6 8.26 8.3

22.7 8.35 8.4

7-Jul-15 27 22.8

22.9

8-Jul-15 28 22.6 8.24 8.3 304 136 102 0.38

22.7 8.33 8.4 311

MEAN 22.7 8.30 8.5 308 136 111 0.24

N= 58 26 28 10 2 2 2

Max # 23.9 8.53 8.9 316 136 120 0.38

Min # 22.0 8.08 7.7 301 136 102 0.09

RL = Reporting Limit (0.20 mg/L)

MDL = Minimum Detection Limit (0.02 mg/L)

U = Below MDL

J = ≥MDL and <RL

Ammonia Result Code

Ammonia Reporting Limits:

Water Only Control

Secondary Control
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Project Name: Ecology and Environment Test Dates: 6/10-7/8/2015

Project Number: 5135-00 Test Type:  28 Day Whole Sediment Toxicity Survival and Growth

Sample ID:  Test Species: Hyalella azteca

GLEC ID: 10505

Temperature pH D.O. Conductivity Hardness Alkalinity Ammonia

Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L)

10-Jun-15 0 23.1 7.95 8.2 341 144 110 0.43

23.2 7.93 7.6 341 144 112 0.37

11-Jun-15 1 23.1 8.5

23.0 8.4

12-Jun-15 2 22.5 8.29 8.5

22.5 8.26 8.3

13-Jun-15 3 22.2

22.2

14-Jun-15 4 22.8

22.8

15-Jun-15 5 22.6 8.41 8.7

22.6 8.33 8.7

16-Jun-15 6 23.5

23.5

17-Jun-15 7 23.5 8.50 8.2 361

23.5 8.55 8.2 355

18-Jun-15 8 23.7

23.8

19-Jun-15 9 23.0 8.63 8.4

23.0 8.60 8.3

20-Jun-15 10 22.6

22.6

21-Jun-15 11 22.7

22.8

22-Jun-15 12 22.7 8.45 8.3

22.7 8.47 8.3

23-Jun-15 13 22.6

22.7

24-Jun-15 14 22.4 8.39 8.7 377

22.5 8.42 8.6 376

25-Jun-15 15 22.3

22.4

26-Jun-15 16 22.5 8.38 8.9

22.5 8.39 8.9

27-Jun-15 17 22.1

22.2

28-Jun-15 18 22.1

22.1

29-Jun-15 19 22.3 8.34 8.4

22.3 8.31 8.4

30-Jun-15 20 22.4

22.5
1-Jul-15 21 22.8 8.43 8.3 348

22.7 8.57 8.3 385

2-Jul-15 22 22.7

22.8

3-Jul-15 23 22.8 8.28 8.4

22.8 8.32 8.4

4-Jul-15 24 22.8

22.8

5-Jul-15 25 22.7

22.6

6-Jul-15 26 22.6 8.23 8.3

22.6 8.21 8.3

7-Jul-15 27 23.0

23.0

8-Jul-15 28 22.7 8.24 8.3 336 152 104 0.08 J

22.6 8.21 8.2 324 152 108 0.08 J

MEAN 22.7 8.35 8.4 354 148 109 0.24

N= 58 26 28 10 4 4 4

Max # 23.8 8.63 8.9 385 152 112 0.43

Min # 22.1 7.93 7.6 324 144 104 0.08

RL = Reporting Limit (0.20 mg/L)

MDL = Minimum Detection Limit (0.02 mg/L)

U = Below MDL

J = ≥MDL and <RL

Ammonia Result Code

Ammonia Reporting Limits:

BG1-SED01
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Project Name: Ecology and Environment Test Dates: 6/10-7/8/2015

Project Number: 5135-00 Test Type:  28 Day Whole Sediment Toxicity Survival and Growth

Sample ID:  Test Species: Hyalella azteca

GLEC ID: 10506

Temperature pH D.O. Conductivity Hardness Alkalinity Ammonia

Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L)

10-Jun-15 0 23.2 7.54 4.3 377 156 126 0.92

23.3 7.45 4.4 361

11-Jun-15 1 22.9 8.2

23.0 8.2

12-Jun-15 2 22.2 8.26 8.4

22.4 8.27 8.4

13-Jun-15 3 22.2

22.2

14-Jun-15 4 22.7

22.7

15-Jun-15 5 22.5 8.25 8.0

22.6 8.22 7.9

16-Jun-15 6 23.5

23.5

17-Jun-15 7 23.5 8.56 8.2 434

23.4 8.60 8.2 440

18-Jun-15 8 23.7

23.7

19-Jun-15 9 22.8 8.52 7.6

22.9 8.41 7.4

20-Jun-15 10 22.4

22.4

21-Jun-15 11 22.5

22.5

22-Jun-15 12 22.6 8.47 8.4

22.6 8.43 8.3

23-Jun-15 13 22.7

22.7

24-Jun-15 14 22.4 8.45 8.6 393

22.3 8.49 8.5 415

25-Jun-15 15 22.4

22.5

26-Jun-15 16 22.3 8.39 8.7

22.3 8.44 8.7

27-Jun-15 17 22.1

22.2

28-Jun-15 18 22.0

22.1

29-Jun-15 19 22.2 8.38 8.5

22.2 8.36 8.5

30-Jun-15 20 22.5

22.5
1-Jul-15 21 22.6 8.57 8.4 362

22.6 8.48 8.0 378

2-Jul-15 22 22.7

22.7

3-Jul-15 23 22.8 8.28 7.7

22.8 8.25 7.7

4-Jul-15 24 22.8

22.8

5-Jul-15 25 22.7

22.7

6-Jul-15 26 22.6 8.34 8.0

22.6 8.40 8.0

7-Jul-15 27 22.9

22.9

8-Jul-15 28 22.5 8.33 8.2 385 180 134 0.07 J

22.5 8.41 8.2 366

MEAN 22.7 8.33 7.9 391 168 130 0.50

N= 58 26 28 10 2 2 2

Max # 23.7 8.60 8.7 440 180 134 0.92

Min # 22.0 7.45 4.3 361 156 126 0.07

RL = Reporting Limit (0.20 mg/L)

MDL = Minimum Detection Limit (0.02 mg/L)

U = Below MDL

J = ≥MDL and <RL

Ammonia Result Code

Ammonia Reporting Limits:

BG1-SED01
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Project Name: Ecology and Environment Test Dates: 6/10-7/8/2015

Project Number: 5135-00 Test Type:  28 Day Whole Sediment Toxicity Survival and Growth

Sample ID:  Test Species: Hyalella azteca

GLEC ID: 10513

Temperature pH D.O. Conductivity Hardness Alkalinity Ammonia

Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L)

10-Jun-15 0 23.3 7.61 1.4 346 156 140 1.18

23.3 7.55 1.3 418

11-Jun-15 1 22.8 8.1

22.9 8.2

12-Jun-15 2 22.3 8.53 8.2

22.4 8.49 7.9

13-Jun-15 3 22.2

22.2

14-Jun-15 4 22.6

22.6

15-Jun-15 5 22.6 8.47 8.3

22.6 8.53 8.3

16-Jun-15 6 23.5

23.5

17-Jun-15 7 23.4 8.50 8.0 399

23.4 8.44 8.0 400

18-Jun-15 8 23.8

23.8

19-Jun-15 9 23.0 8.34 7.9

23.0 8.38 7.8

20-Jun-15 10 22.5

22.5

21-Jun-15 11 22.7

22.7

22-Jun-15 12 22.5 8.32 8.3

22.6 8.16 7.6

23-Jun-15 13 22.7

22.7

24-Jun-15 14 22.2 8.24 8.4 336

22.3 8.23 7.9 330

25-Jun-15 15 22.5

22.5

26-Jun-15 16 22.3 8.14 8.7

22.3 8.18 8.4

27-Jun-15 17 22.3

22.3

28-Jun-15 18 22.1

22.2

29-Jun-15 19 22.2 8.24 8.4

22.2 8.18 8.3

30-Jun-15 20 22.5

22.5
1-Jul-15 21 22.1 8.17 7.1 331

22.4 8.28 7.6 326

2-Jul-15 22 22.7

22.7

3-Jul-15 23 22.7 8.16 8.0

22.8 8.22 7.9

4-Jul-15 24 22.8

22.8

5-Jul-15 25 22.6

22.6

6-Jul-15 26 22.5 8.04 8.2

22.5 8.12 6.9

7-Jul-15 27 22.9

23.0

8-Jul-15 28 22.6 8.22 8.2 323 148 100 0.07 J

22.6 8.21 8.1 329

MEAN 22.7 8.23 7.6 354 152 120 0.63

N= 58 26 28 10 2 2 2

Max # 23.8 8.53 8.7 418 156 140 1.18

Min # 22.1 7.55 1.3 323 148 100 0.07

RL = Reporting Limit (0.20 mg/L)

MDL = Minimum Detection Limit (0.02 mg/L)

U = Below MDL

J = ≥MDL and <RL

Ammonia Result Code

Ammonia Reporting Limits:

OU2-SED01
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Project Name: Ecology and Environment Test Dates: 6/10-7/8/2015

Project Number: 5135-00 Test Type:  28 Day Whole Sediment Toxicity Survival and Growth

Sample ID:  Test Species: Hyalella azteca

GLEC ID: 10514

Temperature pH D.O. Conductivity Hardness Alkalinity Ammonia

Date Test Day (°C) (s.u.)  (mg/L) (mmos) (mg/L) (mg/L) (mg/L)

10-Jun-15 0 23.2 7.61 6.0 376 164 106 0.32

23.3 7.57 4.6 370

11-Jun-15 1 22.8 8.3

22.8 8.3

12-Jun-15 2 22.4 8.50 8.4

22.4 8.54 8.4

13-Jun-15 3 22.2

22.2

14-Jun-15 4 22.6

22.6

15-Jun-15 5 22.1 8.52 8.6

22.2 8.54 8.5

16-Jun-15 6 23.5

23.5

17-Jun-15 7 23.3 8.41 8.1 392

23.4 8.44 8.0 394

18-Jun-15 8 23.7

23.7

19-Jun-15 9 22.8 8.39 8.1

22.8 8.41 8.1

20-Jun-15 10 22.7

22.5

21-Jun-15 11 22.6

22.6

22-Jun-15 12 22.5 8.18 7.9

22.6 8.30 8.1

23-Jun-15 13 22.8

22.7

24-Jun-15 14 22.1 8.10 8.4 328

22.3 8.16 8.0 350

25-Jun-15 15 22.4

22.5

26-Jun-15 16 22.3 8.14 8.5

22.3 8.17 8.5

27-Jun-15 17 22.4

22.3

28-Jun-15 18 22.1

22.1

29-Jun-15 19 22.2 8.16 8.3

22.3 8.11 8.4

30-Jun-15 20 22.4

22.4
1-Jul-15 21 22.5 8.39 8.3 330

22.5 8.39 8.2 335

2-Jul-15 22 22.7

22.7

3-Jul-15 23 22.7 8.24 8.0

22.7 8.19 8.0

4-Jul-15 24 22.8

22.8

5-Jul-15 25 22.7

22.7

6-Jul-15 26 22.5 8.04 7.5

22.5 8.15 7.7

7-Jul-15 27 23.0

23.0

8-Jul-15 28 22.6 8.16 7.8 321 148 98 0.07 J

22.6 8.23 8.0 330

MEAN 22.6 8.23 8.0 353 156 102 0.20

N= 58 26 28 10 2 2 2

Max # 23.7 8.54 8.6 394 164 106 0.32

Min # 22.1 7.57 4.6 321 148 98 0.07

RL = Reporting Limit (0.20 mg/L)

MDL = Minimum Detection Limit (0.02 mg/L)

U = Below MDL

J = ≥MDL and <RL

Ammonia Result Code

Ammonia Reporting Limits:

OU2-SED03
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Appendix C1 

Chironomus dilutus 

20-Day Bench Sheets 
 Survival 

 Weight  
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Project Name: Ecology & Environmental Test Dates: 6/10/2015-6/30/2015

Project Number: 5135-00 Test Type:  20 Day Whole Sediment Toxicity Survival and Growth

Test Species: Chironumus dilutus

Date Initials Data Entered

7/14/2015 MLV weight data

Date Initials Data QC'ed

Errors 

Found Y 

or N

Errors 

Corrected:

Y or N

7/15/2015 KN weight data N n/a

Date Initials Data QC'ed

n/a n/a n/a

Data QC 10%

Date Initials Data QC'ed

7/21/2015 mwg

100% Data Entry

100% Data Quality Check

100% Error Corrected Quality Check
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Page    2    of __2__

QC'd by:_DS__

Project Number: Type/Model of Drying Oven:  Blue M                                      Type/Model of Muffle Furnace: F6020 Thermolyne MOD.       

Project Name: Ecology and Environment Oven Temperature:  60 °C                             Muffle Furnace Temperature: 550 °C 

GLC#: CS 128 Drying Duration (Hours):   ~ 24 hrs                Drying Duration (Hours):   2 hrs                                   

Sample ID: Laboratory Control Date/Time in: 6/30/15 1200 Date/Time in:                                              7/7/15 0947

Date/Time out: 7/1/15 1337 Date/Time out:                                            7/7/15 1400

Test Species:                                   Chironomus dilutus Dessicator: #128 Dessicator: # 128

Test Date: 6/10/2015 Date/Time in:                              7/1/15 1338 Date/Time in:                  7/8/15 1614

6/30/2015 Date/Time out:                                          7/8/15 0841 Date/Time out:                7/13/15 1423

Dry Weigh Date / Technician's Initials: 7/8/15 MGM                                                             Ashed Weigh Date / Technician's Initials:   7/13/15 MLV                                                        

  A B C B-C D B-C/D E (B-C) / (A-E)

Sample ID: 1 12 0.85572 0.84021 0.01551 10 1.55100 0 1.29250

Laboratory Control 2 12 0.84207 0.82739 0.01468 11 1.33455 0 1.22333

GLC Number: 3 12 0.84072 0.82903 0.01169 12 0.97417 0 0.97417

CS 128 4 12 0.86267 0.84825 0.01442 12 1.20167 0 1.20167

5 12 0.86018 0.84679 0.01339 12 1.11583 0 1.11583

6 12 0.85077 0.83649 0.01428 12 1.19000 0 1.19000

7 12 0.84278 0.82739 0.01539 12 1.28250 0 1.28250

8 12 0.85842 0.84544 0.01298 12 1.08167 0 1.08167

AVERAGE: 1.21642 1.17021

*Biomass weight (mg) : defined as the total ash-free dry weight of surviving organisms divided by the initial number of organisms minus pupae and midges

Day 0 weights 80 0.8393 -0.8393 80

Average at Day 0 

(mg)

Weight of Pan with out ashed organisms. See Attached sheet for calculated weights.

5135-00

Ecology & Environment

*Biomass weight 

(mg)

Total Ash-Free 

Dry Weight (g)

Number of 

Organisms 

Weighed 

Average Ash-Free 

Dry Weight (mg)

Chironomus dilutus  20-Day WEIGHT DATA

5135-00

Replicate                  

Number

Number of Pupae 

and Midges at 

Day 20

Number of 

Organisms at 

Test Initiation

Dry Weight of 

Pan and 

Organisms (g)

Ashed Weight of 

Pan and 

Organisms (g)
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Page    2    of __2__

QC'd by:_DS___

Project Number: Type/Model of Drying Oven:  Blue M                                      Type/Model of Muffle Furnace: F6020 Thermolyne MOD.       

Project Name: Ecology and Environment Oven Temperature:  60 °C                             Muffle Furnace Temperature: 550 °C 

GLC#: Water Only Drying Duration (Hours):   ~ 24 hrs                Drying Duration (Hours):   2 hrs                                   

Sample ID: Secondary Control Date/Time in: 6/30/15 1200 Date/Time in:                                              7/7/15 0947

Date/Time out: 7/1/15 1337 Date/Time out:                                            7/7/15 1400

Test Species:                                   Chironomus dilutus Dessicator: #128 Dessicator: # 128

Test Date: 6/10/2015 Date/Time in:                              7/1/15 1338 Date/Time in:                  7/8/15 1614

6/30/2015 Date/Time out:                                          7/8/15 0841 Date/Time out:                7/13/15 1423

Dry Weigh Date / Technician's Initials: 7/8/15 MGM                                                             Ashed Weigh Date / Technician's Initials:   7/13/15 MLV                                                        

  A B C B-C D B-C/D E (B-C) / (A-E)

Sample ID: 1 12 0.84159 0.83528 0.00631 12 0.52583 0 0.52583

Secondary Control 2 12 0.86270 0.85492 0.00778 10 0.77800 0 0.64833

GLC Number: 3 12 0.83659 0.83214 0.00445 10 0.44500 0 0.37083

Water Only 4 12 0.83763 0.83008 0.00755 12 0.62917 0 0.62917

5 12 0.86457 0.85860 0.00597 11 0.54273 0 0.49750

6 12 0.85340 0.84807 0.00533 12 0.44417 0 0.44417

7 12 0.85486 0.84939 0.00547 11 0.49727 0 0.45583

8 12 0.82854 0.82210 0.00644 11 0.58545 0 0.53667

AVERAGE: 0.55595 0.51354

*Biomass weight (mg) : defined as the total ash-free dry weight of surviving organisms divided by the initial number of organisms minus pupae and midges

Day 0 weights 80 0 80

Average at Day 0 

(mg) 0

See Attached sheet for calculated weights.

Average Ash-Free 

Dry Weight (mg)

Number of Pupae 

and Midges at 

Day 20

*Biomass weight 

(mg)

Replicate                  

Number

Number of 

Organisms at 

Test Initiation

Dry Weight of 

Pan and 

Organisms (g)

Ashed Weight of 

Pan and 

Organisms (g)

Total Ash-Free 

Dry Weight (g)

Number of 

Organisms 

Weighed 

5135-00

5135-00

Ecology & Environment

Chironomus dilutus  20-Day WEIGHT DATA
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Page    2    of __2__

QC'd by:_DS___

Project Number: Type/Model of Drying Oven:  Blue M                                      Type/Model of Muffle Furnace: F6020 Thermolyne MOD.       

Project Name: Ecology and Environment Oven Temperature:  60 °C                             Muffle Furnace Temperature: 550 °C 

GLC#: 10505 Drying Duration (Hours):   ~ 24 hrs                Drying Duration (Hours):   2 hrs                                   

Sample ID: BG1-SED01 Date/Time in: 6/30/15 1200 Date/Time in:                                              7/7/15 0947

Date/Time out: 7/1/15 1337 Date/Time out:                                            7/7/15 1400

Test Species:                                   Chironomus dilutus Dessicator: #128 Dessicator: # 128

Test Date: 6/10/2015 Date/Time in:                              7/1/15 1338 Date/Time in:                  7/8/15 1614

6/30/2015 Date/Time out:                                          7/8/15 0841 Date/Time out:                7/13/15 1423

Dry Weigh Date / Technician's Initials: 7/8/15 MGM                                                             Ashed Weigh Date / Technician's Initials:   7/13/15 MLV                                                        

  A B C B-C D B-C/D E (B-C) / (A-E)

Sample ID: 1 12 0.84237 0.82605 0.01632 10 1.63200 0 1.36000

BG1-SED01 2 12 0.84586 0.82971 0.01615 10 1.61500 0 1.34583

GLC Number: 3 12 0.86151 0.84588 0.01563 11 1.42091 0 1.30250

10505 4 12 0.86432 0.84966 0.01466 12 1.22167 0 1.22167

5 12 0.84877 0.83525 0.01352 10 1.35200 0 1.12667

6 12 0.86288 0.84558 0.01730 11 1.57273 0 1.44167

7 12 0.85365 0.84029 0.01336 10 1.33600 0 1.11333

8 12 0.85824 0.84469 0.01355 11 1.23182 0 1.12917

AVERAGE: 1.42277 1.25510

*Biomass weight (mg) : defined as the total ash-free dry weight of surviving organisms divided by the initial number of organisms minus pupae and midges

Day 0 weights 80 0 80

Average at Day 0 

(mg) 0

See Attached sheet for calculated weights.

Average Ash-Free 

Dry Weight (mg)

Number of Pupae 

and Midges at 

Day 20

*Biomass weight 

(mg)

Replicate                  

Number

Number of 

Organisms at 

Test Initiation

Dry Weight of 

Pan and 

Organisms (g)

Ashed Weight of 

Pan and 

Organisms (g)

Total Ash-Free 

Dry Weight (g)

Number of 

Organisms 

Weighed 

5135-00

5135-00

Ecology & Environment

Chironomus dilutus  20-Day WEIGHT DATA

Page 30 of 65



Page 31 of 65



Page    2    of __2__

QC'd by:__DS__

Project Number: Type/Model of Drying Oven:  Blue M                                      Type/Model of Muffle Furnace: F6020 Thermolyne MOD.       

Project Name: Ecology and Environment Oven Temperature:  60 °C                             Muffle Furnace Temperature: 550 °C 

GLC#: 10506 Drying Duration (Hours):   ~ 24 hrs                Drying Duration (Hours):   2 hrs                                   

Sample ID: OU2-SED02 Date/Time in: 6/30/15 1200 Date/Time in:                                              7/7/15 0947

Date/Time out: 7/1/15 1337 Date/Time out:                                            7/7/15 1400

Test Species:                                   Chironomus dilutus Dessicator: #128 Dessicator: # 128

Test Date: 6/10/2015 Date/Time in:                              7/1/15 1338 Date/Time in:                  7/8/15 1614

6/30/2015 Date/Time out:                                          7/8/15 0841 Date/Time out:                7/13/15 1423

Dry Weigh Date / Technician's Initials: 7/8/15 MGM                                                             Ashed Weigh Date / Technician's Initials:   7/13/15 MLV                                                        

  A B C B-C D B-C/D E (B-C) / (A-E)

Sample ID: 1 12 0.86933 0.84698 0.02235 11 2.03182 0 1.86250

OU2-SED02 2 12 0.85759 0.83887 0.01872 12 1.56000 0 1.56000

GLC Number: 3 12 0.88630 0.86396 0.02234 12 1.86167 0 1.86167

10506 4 12 0.86930 0.84928 0.02002 12 1.66833 0 1.66833

5 12 0.85038 0.83058 0.01980 10 1.98000 2 1.98000

6 12 0.85124 0.83368 0.01756 11 1.59636 1 1.59636

7 12 0.87146 0.85228 0.01918 9 2.13111 0 1.59833

8 12 0.86848 0.85139 0.01709 9 1.89889 1 1.55364

AVERAGE: 1.84102 1.71010

*Biomass weight (mg) : defined as the total ash-free dry weight of surviving organisms divided by the initial number of organisms minus pupae and midges

Day 0 weights 80 0 80

Average at Day 0 

(mg) 0

See Attached sheet for calculated weights.

Average Ash-Free 

Dry Weight (mg)

Number of Pupae 

and Midges at 

Day 20

*Biomass weight 

(mg)

Replicate                  

Number

Number of 

Organisms at 

Test Initiation

Dry Weight of 

Pan and 

Organisms (g)

Ashed Weight of 

Pan and 

Organisms (g)

Total Ash-Free 

Dry Weight (g)

Number of 

Organisms 

Weighed 

5135-00

5135-00

Ecology & Environment

Chironomus dilutus  20-Day WEIGHT DATA
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Page    2    of __2__

QC'd by:_DS___

Project Number: Type/Model of Drying Oven:  Blue M                                      Type/Model of Muffle Furnace: F6020 Thermolyne MOD.       

Project Name: Ecology and Environment Oven Temperature:  60 °C                             Muffle Furnace Temperature: 550 °C 

GLC#: 10513 Drying Duration (Hours):   ~ 24 hrs                Drying Duration (Hours):   2 hrs                                   

Sample ID: OU2-SED01 Date/Time in: 6/30/15 1200 Date/Time in:                                              7/7/15 0947

Date/Time out: 7/1/15 1337 Date/Time out:                                            7/7/15 1400

Test Species:                                   Chironomus dilutus Dessicator: #128 Dessicator: # 128

Test Date: 6/10/2015 Date/Time in:                              7/1/15 1338 Date/Time in:                  7/8/15 1614

6/30/2015 Date/Time out:                                          7/8/15 0841 Date/Time out:                7/13/15 1423

Dry Weigh Date / Technician's Initials: 7/8/15 MGM                                                             Ashed Weigh Date / Technician's Initials:   7/13/15 MLV                                                        

  A B C B-C D B-C/D E (B-C) / (A-E)

Sample ID: 1 12 0.85723 0.84087 0.01636 11 1.48727 0 1.36333

OU2-SED01 2 12 0.85728 0.84070 0.01658 11 1.50727 0 1.38167

GLC Number: 3 12 0.86528 0.85031 0.01497 12 1.24750 0 1.24750

10513 4 12 0.86784 0.85083 0.01701 12 1.41750 0 1.41750

5 12 0.84805 0.83317 0.01488 11 1.35273 0 1.24000

6 12 0.87185 0.85766 0.01419 12 1.18250 0 1.18250

7 12 0.86485 0.85133 0.01352 9 1.50222 0 1.12667

8 12 0.84909 0.83702 0.01207 9 1.34111 0 1.00583

AVERAGE: 1.37976 1.24563

*Biomass weight (mg) : defined as the total ash-free dry weight of surviving organisms divided by the initial number of organisms minus pupae and midges

Day 0 weights 80 0 80

Average at Day 0 

(mg) 0

See Attached sheet for calculated weights.

Average Ash-Free 

Dry Weight (mg)

Number of Pupae 

and Midges at 

Day 20

*Biomass weight 

(mg)

Replicate                  

Number

Number of 

Organisms at 

Test Initiation

Dry Weight of 

Pan and 

Organisms (g)

Ashed Weight of 

Pan and 

Organisms (g)

Total Ash-Free 

Dry Weight (g)

Number of 

Organisms 

Weighed 

5135-00

5135-00

Ecology & Environment

Chironomus dilutus  20-Day WEIGHT DATA
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Appendix C2 

Chironomus dilutus 

20-Day Statistical Data 
 Survival 

 Weight  
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Appendix D1 

Hyalella azteca 

28-Day Bench Sheets 
 Survival 

 Weight  
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Project Name: Ecology & Environment Test Dates: 6/10/2015-7/08/2015

Project Number: 5135-00 Test Type:  28 Day Whole Sediment Toxicity Survival and Growth

Test Species: Hyalella azteca

Date Initials Data Entered

7/14/2015 MLV weight data

Date Initials Data QC'ed

Errors 

Found Y 

or N

Errors 

Corrected:

Y or N

7/15/2015 KN weight data N n/a

Date Initials Data QC'ed

n/a n/a n/a

Data QC 10%

Date Initials Data QC'ed

7/21/2015 mwg

100% Data Entry

100% Data Quality Check

100% Error Corrected Quality Check

Page 47 of 65



Page 48 of 65



Page  2   of _2_

QC'd by: DS

 

Project Number: Type/Model of Drying Oven:  Blue M                                      

Project Name: Ecology and Environment Oven Temperature:  60 °C                             

GLC#: CS 128 Drying Duration (Hours):   ~ 24 hrs                Dessicator: # 128

Sample ID: Laboratory Control Date/Time in: 7/8/15 1330 Date/Time in:                              7/9/15 1450

Test Species:                                   Hyalella azteca Date/Time out: 7/9/15 1445 Date/Time out:                                          7/14/15 1427

Test Date: 6/10/15 - 7/8/15 Technician's Initials:  DS                           Weigh Date / Initials: 7/14/15 MLV

 

Replicate A B C B-C D B-C/D B-C/A
Number Number of Dry Weight Dry Total Dry Number of Average Biomass

Organisms at of Pan and Weight Weight of Organisms Weight Weight

Test Initiation Organisms (g) of Pan (g) Organisms (g) Weighed (mg) (mg)

1
10 0.84820 0.84200 0.0062 10 0.62000 0.62000

2
10 0.84558 0.84172 0.00386 10 0.38600 0.38600

3
10 0.84664 0.84082 0.00582 10 0.58200 0.58200

4
10 0.85426 0.84935 0.00491 10 0.49100 0.49100

5
10 0.85102 0.84572 0.0053 10 0.53000 0.53000

6
10 0.84393 0.83922 0.00471 10 0.47100 0.47100

7
10 0.84869 0.84329 0.0054 10 0.54000 0.54000

8
10 0.84753 0.84147 0.00606 10 0.60600 0.60600

AVERAGE:

Day 0 weights 80 0.84600 0.84391 0.00209 80

Average at Day 0 

(mg) 0.02612

5135-00

5135-00

Ecology and Environment

Hyalella azteca 28-Day WEIGHT DATA

Updated: 10/10/2011
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Page   2     of _2  

QC'd by: DS

 

Project Number: Type/Model of Drying Oven:  Blue M                                      

Project Name: Ecology and Environment Oven Temperature:  60 °C                             

GLC#: Water Only Drying Duration (Hours):   ~ 24 hrs                Dessicator: # 128

Sample ID: Secondary Control Date/Time in: 7/8/15 1330 Date/Time in:                              7/9/15 1450

Test Species:                                   Hyalella azteca Date/Time out: 7/9/15 1445 Date/Time out:                                          7/14/15 1427

Test Date: 6/10/15 - 7/8/15 Technician's Initials:  DS                           Weigh Date / Initials: 7/14/15 MLV

 

Replicate A B C B-C D B-C/D B-C/A
Number Number of Dry Weight Dry Total Dry Number of Average Biomass

Organisms at of Pan and Weight Weight of Organisms Weight Weight

Test Initiation Organisms (g) of Pan (g) Organisms (g) Weighed (mg) (mg)

1
10 0.84612 0.84193 0.00419 9 0.46556 0.41900

2
10 0.85120 0.84702 0.00418 10 0.41800 0.41800

3
10 0.85211 0.84685 0.00526 10 0.52600 0.52600

4
10 0.85348 0.84956 0.00392 10 0.39200 0.39200

5
10 0.84266 0.83798 0.00468 10 0.46800 0.46800

6
10 0.84766 0.84309 0.00457 10 0.45700 0.45700

7
10 0.84787 0.84287 0.005 10 0.50000 0.50000

8
10 0.84775 0.84197 0.00578 10 0.57800 0.57800

AVERAGE:

Day 0 weights 80 0 80

Average at Day 0 

(mg) 0

5135-00

5135-00

Ecology and Environment

Hyalella azteca 28-Day WEIGHT DATA

Updated: 10/10/2011
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QC'd by: DS

 

Project Number: Type/Model of Drying Oven:  Blue M                                      

Project Name: Ecology and Environment Oven Temperature:  60 °C                             

GLC#: 10505 Drying Duration (Hours):   ~ 24 hrs                Dessicator: # 128

Sample ID: BG1-SED01 Date/Time in: 7/8/15 1330 Date/Time in:                              7/9/15 1450

Test Species:                                   Hyalella azteca Date/Time out: 7/9/15 1445 Date/Time out:                                          7/14/15 1427

Test Date: 6/10/15 - 7/8/15 Technician's Initials:  DS                           Weigh Date / Initials: 7/14/15 MLV

 

Replicate A B C B-C D B-C/D B-C/A
Number Number of Dry Weight Dry Total Dry Number of Average Biomass

Organisms at of Pan and Weight Weight of Organisms Weight Weight

Test Initiation Organisms (g) of Pan (g) Organisms (g) Weighed (mg) (mg)

1
10 0.84736 0.84368 0.00368 10 0.36800 0.36800

2
10 0.84295 0.83860 0.00435 10 0.43500 0.43500

3
10 0.85044 0.84692 0.00352 9 0.39111 0.35200

4
10 0.84832 0.84444 0.00388 9 0.43111 0.38800

5
10 0.84776 0.84325 0.00451 10 0.45100 0.45100

6
10 0.84733 0.84360 0.00373 10 0.37300 0.37300

7
10 0.84252 0.83967 0.00285 10 0.28500 0.28500

8
10 0.84558 0.84192 0.00366 10 0.36600 0.36600

AVERAGE:

Day 0 weights 80 0 80

Average at Day 0 

(mg) 0

5135-00

5135-00

Ecology and Environment

Hyalella azteca 28-Day WEIGHT DATA
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Project Number: Type/Model of Drying Oven:  Blue M                                      

Project Name: Ecology and Environment Oven Temperature:  60 °C                             

GLC#: 10506 Drying Duration (Hours):   ~ 24 hrs                Dessicator: # 128

Sample ID: OU2-SED02 Date/Time in: 7/8/15 1330 Date/Time in:                              7/9/15 1450

Test Species:                                   Hyalella azteca Date/Time out: 7/9/15 1445 Date/Time out:                                          7/14/15 1427

Test Date: 6/10/15 - 7/8/15 Technician's Initials:  DS                           Weigh Date / Initials: 7/14/15 MLV

 

Replicate A B C B-C D B-C/D B-C/A
Number Number of Dry Weight Dry Total Dry Number of Average Biomass

Organisms at of Pan and Weight Weight of Organisms Weight Weight

Test Initiation Organisms (g) of Pan (g) Organisms (g) Weighed (mg) (mg)

1
10 0.84563 0.84070 0.00493 10 0.49300 0.49300

2
10 0.84772 0.84294 0.00478 10 0.47800 0.47800

3
10 0.85159 0.84612 0.00547 10 0.54700 0.54700

4
10 0.84641 0.84071 0.0057 10 0.57000 0.57000

5
10 0.84210 0.83722 0.00488 10 0.48800 0.48800

6
10 0.83687 0.83177 0.0051 10 0.51000 0.51000

7
10 0.84206 0.83506 0.007 10 0.70000 0.70000

8
10 0.84699 0.84159 0.0054 10 0.54000 0.54000

AVERAGE:

Day 0 weights 80 0 80

Average at Day 0 

(mg) 0

5135-00

5135-00

Ecology and Environment

Hyalella azteca 28-Day WEIGHT DATA
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QC'd by: DS

 

Project Number: Type/Model of Drying Oven:  Blue M                                      

Project Name: Ecology and Environment Oven Temperature:  60 °C                             

GLC#: 10513 Drying Duration (Hours):   ~ 24 hrs                Dessicator: # 128

Sample ID: OU2-SED01 Date/Time in: 7/8/15 1330 Date/Time in:                              7/9/15 1450

Test Species:                                   Hyalella azteca Date/Time out: 7/9/15 1445 Date/Time out:                                          7/14/15 1427

Test Date: 6/10/15 - 7/8/15 Technician's Initials:  DS                           Weigh Date / Initials: 7/14/15 MLV

 

Replicate A B C B-C D B-C/D B-C/A
Number Number of Dry Weight Dry Total Dry Number of Average Biomass

Organisms at of Pan and Weight Weight of Organisms Weight Weight

Test Initiation Organisms (g) of Pan (g) Organisms (g) Weighed (mg) (mg)

1
10 0.84526 0.83986 0.0054 10 0.54000 0.54000

2
10 0.84391 0.84004 0.00387 10 0.38700 0.38700

3
10 0.85615 0.85215 0.004 7 0.57143 0.40000

4
10 0.84984 0.84573 0.00411 9 0.45667 0.41100

5
10 0.85298 0.84861 0.00437 9 0.48556 0.43700

6
10 0.84121 0.83561 0.0056 10 0.56000 0.56000

7
10 0.84443 0.83994 0.00449 10 0.44900 0.44900

8
10 0.84579 0.84116 0.00463 10 0.46300 0.46300

AVERAGE:

Day 0 weights 80 0 80

Average at Day 0 

(mg) 0

5135-00

5135-00

Ecology and Environment

Hyalella azteca 28-Day WEIGHT DATA
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Project Number: Type/Model of Drying Oven:  Blue M                                      

Project Name: Ecology and Environment Oven Temperature:  60 °C                             

GLC#: 10514 Drying Duration (Hours):   ~ 24 hrs                Dessicator: # 128

Sample ID: OU2-SED03 Date/Time in: 7/8/15 1330 Date/Time in:                              7/9/15 1450

Test Species:                                   Hyalella azteca Date/Time out: 7/9/15 1445 Date/Time out:                                          7/14/15 1427

Test Date: 6/10/15 - 7/8/15 Technician's Initials:  DS                           Weigh Date / Initials: 7/14/15 MLV

 

Replicate A B C B-C D B-C/D B-C/A
Number Number of Dry Weight Dry Total Dry Number of Average Biomass

Organisms at of Pan and Weight Weight of Organisms Weight Weight

Test Initiation Organisms (g) of Pan (g) Organisms (g) Weighed (mg) (mg)

1
10 0.84201 0.84110 0.00091 5 0.18200 0.09100

2
10 0.84789 0.84583 0.00206 8 0.25750 0.20600

3
10 0.84529 0.84428 0.00101 6 0.16833 0.10100

4
10 0.84775 0.84633 0.00142 6 0.23667 0.14200

5
10 0.84349 0.84130 0.00219 9 0.24333 0.21900

6
10 0.85074 0.84904 0.0017 6 0.28333 0.17000

7
10 0.84974 0.84856 0.00118 6 0.19667 0.11800

8
10 0.84018 0.83926 0.00092 5 0.18400 0.09200

AVERAGE:

Day 0 weights 80 0 80

Average at Day 0 

(mg) 0

5135-00

5135-00

Ecology and Environment

Hyalella azteca 28-Day WEIGHT DATA

Updated: 10/10/2011
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Appendix D2 

Hyalella azteca 

28-Day Statistical Data 
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Appendix E 

Reference Toxicant Data 

 

 

 

 

 

 

 

 

 

 

 

 



Date

Control 
Survival 

(%)

LC50         

(g/L NaCl)

Average LC50 

(g/L NaCl) +2 std -2 std

March 18, 2015 100.0 7.92 7.67 9.35 5.99
May 8, 2015 95.0 8.65 7.74 9.46 6.01

May 26, 2015 100.0 9.02 7.76 9.55 5.98
June 29, 2015 100.0 8.34 7.81 9.61 6.02
July 8, 2015 100.0 8.49 7.79 9.55 6.03

96-Hour Acute Toxicity Data for
Chironomus dilutus

Reference Toxicant Chironomus dilutus  LC50 

Sodium Chloride (2013-2015)
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Date

Control 
Survival 

(%)

LC50           

(g/L NaCl)

Average LC50 

(g/L NaCl) +2 std -2 std

January 19, 2015 100.0 5.45 4.50 5.62 3.37
March 18, 2015 95.0 5.72 4.53 5.76 3.30
May 11, 2015 100.0 4.32 4.55 5.75 3.36
June 16, 2015 100.0 5.90 4.65 5.95 3.34
July 8, 2015 100.0 4.39 4.61 5.91 3.32

96-Hour Acute Toxicity Data for
Hyalella azteca

Reference Toxicant Hyalella azteca  LC50 

Sodium Chloride (2013-2015)

3.00

3.50

4.00

4.50

5.00

5.50

6.00

M
ar

-1
3

M
ay

-1
3

Ju
l-

13

S
ep

-1
3

N
ov

-1
3

Ja
n-

14

M
ar

-1
4

M
ay

-1
4

Ju
l-

14

S
ep

-1
4

N
ov

-1
4

Ja
n-

15

M
ar

-1
5

M
ay

-1
5

Ju
l-

15

Date

N
aC

l g
/L

 

LC50 +2 std -2 std Average LC50

Page 65 of 65



 

 
02:1003239.0009.03.04-B4547 E-1 
18MC OU2 BERA.Docx-7/29/2016 

  
 

E Surface Water Bioassay 
Laboratory Report  

























































































































































































 

 
02:1003239.0009.03.04-B4547 F-1 
18MC OU2 BERA.Docx-7/29/2016 

  
 

F ProUCL Output Summaries 

Exposure point concentrations (EPCs) for contaminants in surface soil (0 to 12 
inches below ground surface) and surface sediment (0 to 6 inches below the sedi-
ment-water interface) were calculated from the available data using ProUCL ver-
sion 5 software.  ProUCL version 5 also was used for outlier analysis and to cre-
ate probability plots for the purpose to examining dataset distributions.  For con-
taminant datasets with no outliers, the 95% upper confidence limit (UCL) on the 
average concentration was used as the EPC in the Baseline Ecological Risk As-
sessment (BERA). For datasets with outliers, the weighted average of the 95% 
UCL and outliers was used as the BERA EPC.  This appendix provides a sum-
mary of the ProUCL output for surface sediment (see Tables F-1 and F-2) and 
surface soil (see Tables F-3 and F-4), including the 95% UCL for each dataset, 
outliers for each dataset, and calculation of the weighted average of the 95% UCL 
and outliers for datasets with outliers.  Because sample size was limited for sur-
face water and fish tissue, 95% UCLs were not calculated for these media.  In-
stead, the maximum detected concentration of each contaminant was used as the 
EPC in the BERA. 
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Table F-1.  Summary of ProUCL Output for Surface Sediment (0 to 6 inches), Baseline Ecological Risk Assessment (BERA), Eighteenmile Creek Operable Unit 2, Lockport, New York.

Analyte Units
Number of 

Observations
Number of 
Detections

Mean of 
Detected

SD of 
Detected

Maximum 
Detected

Distribution (detects 
only) UCL Statistic UCL Final EPC EPC Source

Number of 
Outliers

Metals
Aluminum mg/kg 11 11 7215 2862 10600 Normal 95% Students-t UCL 8778 8778 95% UCL 0
Antimony mg/kg 9 6 2.34 1.906 5.6 Normal 95% KM (t) UCL 2.783 5.39 Table F-2 2
Antimony mg/kg 11 8 6.03 7.086 18.9 Approx. Normal 95% KM (t) UCL 8.044 8.044 95% UCL 0
Arsenic mg/kg 87 87 5.645 2.793 14.4 Approx. lognormal 95% Modified-t UCL 6.15 7.19 Table F-2 4
Arsenic mg/kg 91 91 6.704 6.26 50.5 Not Discernible 95% Chebyshev (Mean, Sd) UCL 9.565 9.565 95% UCL 0
Barium mg/kg 10 10 86.12 39.34 138 Normal 95% Students-t UCL 108.9 125.1 Table F-2 1
Barium mg/kg 11 11 104.4 71.14 287 Approx. Normal 95% Students-t UCL 143.3 143.3 95% UCL 0
Beryllium mg/kg 11 11 0.417 0.154 0.68 Normal 95% Students-t UCL 0.502 0.502 95% UCL 0
Cadmium mg/kg 11 10 1.329 0.574 2.2 Normal 95% KM (t) UCL 1.573 1.573 95% UCL 0
Chromium mg/kg 88 88 26.93 17.77 84 Gamma 95% Approximate Gamma UCL 30.24 33.6 Table F-2 3
Chromium mg/kg 91 91 30.42 25.87 146 Lognormal 95% Chebyshev (Mean, Sd) UCL 42.24 42.24 95% UCL 0
Cobalt mg/kg 9 9 7.8 1.194 9.9 Normal 95% Students-t UCL 8.54 7.5 Table F-2 2
Cobalt mg/kg 11 11 6.882 2.308 9.9 Approx. Normal 95% Students-t UCL 8.143 8.143 95% UCL 0
Copper mg/kg 84 84 172.5 174.6 814 Lognormal 95% Chebyshev (Mean, Sd) UCL 255.5 476.2 Table F-2 7
Copper mg/kg 91 91 399.6 1024 7900 Not Discernible 95% Chebyshev (Mean, Sd) UCL 867.3 867.3 95% UCL 0
Iron mg/kg 11 11 19709 4786 26800 Normal 95% Students-t UCL 22,324 22,324 95% UCL 0
Lead mg/kg 90 90 355 296.9 1430 Gamma 95% Approximate Gamma UCL 410.3 801.9 Table F-2 4
Lead mg/kg 94 94 749 2699 25400 Approx. lognormal 95% Chebyshev (Mean, Sd) UCL 1963 1963 95% UCL 0
Manganese mg/kg 10 10 461.7 157.6 789 Gamma 95% Adjusted Gamma UCL 581.1 672.8 Table F-2 1
Manganese mg/kg 11 11 564.3 371.6 1590 Approx. lognormal 95% Students-t UCL 767.3 767.3 95% UCL 0
Mercury mg/kg 12 12 0.874 0.732 2.5 Normal 95% Students-t UCL 1.253 1.63 Table F-2 1
Mercury mg/kg 13 13 1.283 1.635 6.2 Gamma 95% Adjusted Gamma UCL 2.583 2.583 95% UCL 0
Nickel mg/kg 11 11 25.93 9.545 38 Normal 95% Students-t UCL 31.14 31.14 95% UCL 0
Selenium mg/kg 11 5 0.95 0.409 1.5 Normal 95% KM (t) UCL 0.866 0.866 95% UCL 0
Silver mg/kg 11 10 1.119 0.671 2.4 Normal 95% KM (t) UCL 1.421 1.421 95% UCL 0
Thallium mg/kg 10 7 0.18 0.0173 0.2 Normal 95% KM (t) UCL 0.197 0.48 Table F-2 1
Thallium mg/kg 11 8 0.57 1.103 3.3 Not Discernible 97.5% KM (Chebyshev) UCL 2.266 2.266 95% UCL 0
Vanadium mg/kg 11 11 14.26 4.37 18.7 Normal 95% Students-t UCL 16.65 16.65 95% UCL 0
Zinc mg/kg 86 86 408.7 335.2 1600 Lognormal 95% Chebyshev (Mean, Sd) UCL 566.3 963.3 Table F-2 5
Zinc mg/kg 91 91 814.4 2549 23600 Not Discernible 95% Chebyshev (Mean, Sd) UCL 1979 1979.0 95% UCL 0
Total PCBs
Aroclor Sum (ND = 0) mg/kg 90 79 3.567 5.86 25.9 Not Discernible 97.5% KM (Chebyshev) UCL 6.827 17.3 Table F-2 7
Aroclor Sum (ND = 0) mg/kg 97 86 15.67 53.86 390 Not Discernible 97.5% KM (Chebyshev) UCL 46.2 46.2 95% UCL 0
Aroclor Sum (ND=0.5DL) mg/kg 91 80 7.002 11.59 51.8 Approx. Normal 97.5% KM (Chebyshev) UCL 13.48 35.6 Table F-2 6
Aroclor Sum (ND=0.5DL) mg/kg 97 86 32.46 148.90 1315 Not Discernible 97.5% KM (Chebyshev) UCL 118 118.0 95% UCL 0
Pesticides
Aldrin mg/kg 26 7 0.00872 0.0150 0.042 Gamma 95% GROS Adjusted Gamma UCL 0.0131 0.075 Table F-2 3
alpha-BHC mg/kg 26 8 0.0059 0.0033 0.0086 Not Discernible 95% KM (BCA) UCL 0.0029 0.010 Table F-2 3
Endosulfan I mg/kg 24 7 0.00347 0.0023 0.0071 Normal 95% KM (t) UCL 0.00179 0.024 Table F-2 5
beta-BHC mg/kg 27 5 0.0527 0.056 0.14 Normal 95% KM (t) UCL 0.0216 0.19 Table F-2 2
Endosulfan II mg/kg 27 5 0.0033 0.0031 0.008 Normal 95% KM (t) UCL 0.0013 0.013 Table F-2 2
cis-Chlordane mg/kg 27 6 0.0104 0.0062 0.017 Normal 95% KM (t) UCL 0.00418 0.011 Table F-2 2
Σ DDT mg/kg 26 16 0.0533 0.070 0.2 Gamma 95% Adjusted Gamma KM-UCL 0.0691 0.167 Table F-2 3
delta-BHC mg/kg 27 6 0.00905 0.0106 0.024 Approx. Normal 95% KM (t) UCL 0.00418 0.031 Table F-2 2
Dieldrin mg/kg 27 12 0.0322 0.0492 0.14 Lognormal 97.5% KM (Chebyshev) UCL 0.0586 0.129 Table F-2 2
Endosulfan sulfate mg/kg 28 4 0.0224 0.0404 0.083 Approx. Normal 95% KM (t) UCL 0.009 0.019 Table F-2 1
Endrin mg/kg 27 4 0.008 0.0058 0.013 Normal 95% KM (t) UCL 0.00254 0.036 Table F-2 2
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Table F-1.  Summary of ProUCL Output for Surface Sediment (0 to 6 inches), Baseline Ecological Risk Assessment (BERA), Eighteenmile Creek Operable Unit 2, Lockport, New York.

Analyte Units
Number of 

Observations
Number of 
Detections

Mean of 
Detected

SD of 
Detected

Maximum 
Detected

Distribution (detects 
only) UCL Statistic UCL Final EPC EPC Source

Number of 
Outliers

Endrin aldehyde mg/kg 29 4 0.0609 0.0729 0.15 Normal 95% KM (t) UCL 0.02 0.02 95% UCL 0
Endrin ketone mg/kg 29 4 0.419 0.788 1.6 Approx. Normal 95% KM (t) UCL 0.164 0.164 95% UCL 0
gamma-BHC (lindane) mg/kg 25 11 0.0102 0.0094 0.029 Normal 95% KM (t) UCL 0.00738 0.047 Table F-2 4
Heptachlor mg/kg 28 4 0.089 0.161 0.33 Approx. Normal 95% KM (t) UCL 0.0354 0.053 Table F-2 1
Heptachlor epoxide mg/kg 28 6 0.0075 0.0083 0.023 Normal 95% KM (t) UCL 0.00325 0.018 Table F-2 1
Methoxychlor mg/kg 27 8 0.0435 0.0387 0.12 Normal 95% KM (t) UCL 0.0228 0.094 Table F-2 2
trans-Chlordane mg/kg 25 5 0.0144 0.0062 0.021 Normal 95% KM (t) UCL 0.00534 0.059 Table F-2 4
PAHs
HPAHs Sum(ND = 0) mg/kg 26 26 8.575 11.1 37.77 Gamma 95% Adjusted Gamma UCL 14.61 161.9 Table F-2 3
HPAHs Sum(ND = 0) mg/kg 29 29 156.4 707.3 3813 Lognormal 97.5% KM (Chebyshev) UCL 976.6 976.6 95% UCL 0
HPAHs Sum (ND = 0.5DL) mg/kg 25 25 8.873 11.3 37.77 Gamma 95% Adjusted Gamma UCL 14.48 168.9 Table F-2 4
HPAHs Sum (ND = 0.5DL) mg/kg 29 29 164.1 706.7 3813 Lognormal 97.5% KM (Chebyshev) UCL 983.7 983.7 95% UCL 0
LPAHs Sum (ND = 0) mg/kg 26 25 1.596 2.16 7.32 Gamma 95% KM (Chebyshev) UCL 3.364 67.3 Table F-2 3
LPAHs Sum (ND = 0) mg/kg 29 28 68.03 311 1645 Not Discernible 99% KM (Chebyshev) UCL 631.1 631.1 95% UCL 0
LPAHs Sum (ND = 0.5DL) mg/kg 25 24 2.758 3.16 9.94 Not Discernible 97.5% KM (Chebyshev) UCL 6.578 76.4 Table F-2 4
LPAHs Sum (ND = 0.5DL) mg/kg 29 28 75.6 311 1645 Not Discernible 99% KM (Chebyshev) UCL 639 639.0 95% UCL 0
Total PAHs (ND = 0) mg/kg 26 26 10.11 13.1 43.36 Gamma 95% Adjusted Gamma UCL 17.3 228.6 Table F-2 3
Total PAHs (ND = 0) mg/kg 29 29 222.1 1013 5458 Lognormal 97.5% KM (Chebyshev) UCL 1397 1397 95% UCL 0
Total PAHs (ND = 0.5DL) mg/kg 25 25 11.58 13.9 43.54 Lognormal 95% Chebyshev (Mean, Sd) UCL 23.72 247.6 Table F-2 4
Total PAHs (ND = 0.5DL) mg/kg 29 29 237.1 1013.0 5458 Lognormal 97.5% KM (Chebyshev) UCL 1411 1411 95% UCL 0
SVOCs
2-Methylphenol mg/kg 23 2 0.19 0.042 0.22 Not Discernible 95% KM (t) UCL 0.0497 0.22 Max. detect 0
4-Methylphenol mg/kg 23 4 1.565 1.446 3.7 Normal 95% KM (t) UCL 0.631 0.631 95% UCL 0
Benzyl butyl phthalate mg/kg 23 2 0.237 0.231 0.4 Not discernible 99% KM (Chebyshev) UCL 0.263 0.4 Max. detect 0
Bis(2-ethylhexyl)phthalate mg/kg 21 7 0.866 0.653 1.9 Normal 95% KM (t) UCL 0.517 4.5 Table F-2 2
Bis(2-ethylhexyl)phthalate mg/kg 23 9 4.745 9.095 28 Gamma 95% Adjusted Gamma KM-UCL 9.816 9.816 95% UCL 0
Carbazole mg/kg 21 16 0.31 0.561 2.3 Approx. Gamma 95% Adjusted Gamma KM-UCL 0.66 10.3 Table F-2 2
Carbazole mg/kg 23 18 9.997 37.600 160 Approx. lognormal 99% KM (Chebyshev) UCL 77.39 77.39 95% UCL 0
Dibenzofuran mg/kg 21 11 0.21 0.466 1.6 Lognormal 97.5% KM (Chebyshev) UCL 0.594 12.0 Table F-2 2
Dibenzofuran mg/kg 23 13 11.72 38.640 140 Not Discernible 99% KM (Chebyshev) UCL 68.19 68.2 95% UCL 0
Di-n-octylphthalate mg/kg 23 4 0.0103 0.0022 0.013 Normal 95% KM (t) UCL 0.00391 0.00391 95% UCL 0
Total Organic Carbon (TOC)
TOC % 27 27 5.375 2.8540 11 Normal 95% Students-t UCL 6.312 6.776 Table F-2 1
Key:
BERA = baseline ecological risk assessment

UCL = upper confidence limit
KM = Kaplan-Meier
Shading = selected for use in BERA.



Value (mg/kg) N 1 2 3 4 5 6 7

Antimony 2.783 9 18.9 15.3 5.4
Arsenic 6.15 87 50.5 26.9 25 16.6 7.2
Barium 108.9 10 287 125
Chromium 30.24 88 146 131 121 33.6
Cobalt 8.54 9 3 2.5 7.5
Copper 255.5 84 7900 4800 2640 2290 1720 1370 1150 476
Lead 410.3 90 25400 6840 3170 3040 802
Manganese 581.1 10 1590 673
Mercury 1.253 12 6.2 1.63
Thallium 0.197 10 3.3 0.48
Zinc 566.3 86 23600 5190 4710 3180 2280 963

Aroclor Sum (ND = 0) 6.827 90 390 237 201 84.7 66 49 37.7 17.3
Aroclor Sum (ND=0.5DL) 13.48 91 1315 328.5 314.5 108.5 85.82 79 35.6

HPAHs Sum(ND = 0) 14.61 26 3813 407.2 93.8 162
HPAHs Sum (ND = 0.5DL) 14.48 25 3813 407.2 223.5 93.8 169
LPAHs Sum (ND = 0) 3.364 26 1645 191.8 27.99 67.3
LPAHs Sum (ND = 0.5DL) 6.578 25 1645 191.8 185.7 27.99 76.4
Total PAHs (ND = 0) 17.3 26 5458 599 121.8 229
Total PAHs (ND = 0.5DL) 23.72 25 5458 599 409.2 121.8 248

Aldrin 0.0131 26 1.5 0.19 0.155 0.075
alpha-BHC 0.0029 26 0.155 0.041 0.018 0.010
Endosulfan I 0.00179 24 0.17 0.155 0.15 0.15 0.027 0.024
beta-BHC 0.0216 27 2.9 2 0.189
Endosulfan II 0.0013 27 0.305 0.034 0.013
cis-Chlordane 0.00418 27 0.155 0.052 0.011
Σ DDT 0.0691 26 1.385 0.85 0.81 0.167
delta-BHC 0.00418 27 0.64 0.155 0.031
Dieldrin 0.0586 27 1.8 0.37 0.129
Endosulfan sulfate 0.009 28 0.305 0.019
Endrin 0.00254 27 0.53 0.44 0.036
gamma-BHC (lindane) 0.00738 25 0.61 0.3 0.16 0.155 0.047
Heptachlor 0.0354 28 0.55 0.053
Heptachlor epoxide 0.00325 28 0.43 0.018
Methoxychlor 0.0228 27 1.6 0.52 0.094
trans-Chlordane 0.00534 25 0.75 0.58 0.16 0.155 0.059

Bis(2-ethylhexyl)phthalate 0.517 7 28 8.5 4.5
Carbazole 0.66 16 160 15 10.3
Dibenzofuran 0.594 11 140 10 12.0

TOC 6.312 27 19.3 6.776

Key:
BERA = baseline ecological risk assessment
EPC = exposure point concentration
N = number of observations
OU2 = Operable Unit 2
UCL = upper confidence limit
Shading = used in BERA (see Table F-1)

Notes:
a = Weighted average of UCL and outliers.  Weighing factors are number of observations (N) for UCL and 1 for each outlier.

Table F-2.  Calculation of Final Sediment EPC for Contaminant Datasets with Outliers, Eighteenmile Creek OU2 BERA.

Analyte
Outlier (mg/kg) Final 

EPCa

Metals

UCL (from Table F-1)

Total Organic Carbon (TOC)

SVOCs

Pesticides

PCBs

PAHs
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Table F-3.  Summary of ProUCL Output for Surface Soil (0 to 1 foot), Baseline Ecological Risk Assessment, Eighteenmile Creek Operable Unit 2, Lockport, New York.

Analyte Units
Number of 

Observations
Number of 
Detections

Mean of 
Detected

SD of 
Detected

Maximum 
Detected

Distribution 
(detects only) UCL Statistic UCL EPC EPC Source

Number of 
Outliers 

Removed
Metals
Antimony mg/kg 108 67 20.34 37.6 166 Not Discernible 97.5% KM (Chebyshev) UCL 31.4 31.4 97.5% UCL 0
Arsenic mg/kg 105 105 12.85 9.043 40.1 Lognormal 95% Chebyshev (Mean, Sd) UCL 16.7 19.6 Table F-4 6
Arsenic mg/kg 111 111 15.95 16.23 103 Lognormal 95% Chebyshev (Mean, Sd) UCL 22.66 22.66 95% UCL 0
Barium mg/kg 104 103 227.4 337.8 1550 Not Discernible 95% KM (Chebyshev) UCL 369.2 457.7 Table F-4 4
Barium mg/kg 108 107 321.9 599 3900 Not Discernible 95% KM (Chebyshev) UCL 569.4 569.4 95% UCL 0
Beryllium mg/kg 95 93 0.453 0.192 1.1 Lognormal 95% KM (BCA) UCL 0.479 0.516 Table F-4 3
Beryllium mg/kg 98 96 0.492 0.306 2.5 Approx. lognormal 95% KM (BCA) UCL 0.537 0.537 95% UCL 0
Cadmium mg/kg 108 98 3.856 7.553 37.9 Not Discernible 97.5% KM (Chebyshev) UCL 7.877 7.877 95% UCL 0
Chromium mg/kg 108 108 33.22 40.81 186 Not Discernible 95% Chebyshev (Mean, Sd) UCL 50.33 59.6 Table F-4 3
Chromium mg/kg 111 111 42.95 73 505 Not Discernible 95% Chebyshev (Mean, Sd) UCL 73.15 73.15 95% UCL 0
Cobalt mg/kg 104 103 7.568 4.257 20.5 Lognormal 95% KM (BCA) UCL 8.301 9.177 Table F-4 4
Cobalt mg/kg 108 107 8.479 6.443 43.9 Lognormal 95% KM (BCA) UCL 9.458 9.458 95% UCL 0
Copper mg/kg 106 106 274.9 582.3 3500 Approx. lognormal 95% Chebyshev (Mean, Sd) UCL 521.4 1400.3 Table F-4 5
Copper mg/kg 111 111 1165 5376 51000 Not Discernible 95% Chebyshev (Mean, Sd) UCL 3389 3389 95% UCL 0
Lead mg/kg 113 113 610.3 951.5 4340 Approx. lognormal 95% Chebyshev (Mean, Sd) UCL 1000 1176.3 Table F-4 3
Lead mg/kg 116 116 796.7 1487 8600 Lognormal 95% Chebyshev (Mean, Sd) UCL 1398 1398 95% UCL 0
Manganese mg/kg 105 105 617.4 460.9 2060 Gamma 95% Approximate Gamma UCL 704.6 761.9 Table F-4 3
Manganese mg/kg 108 108 677.1 580.4 3310 Gamma 95% Approximate Gamma UCL 777 777 95% UCL 0
Mercury mg/kg 104 99 0.867 1.772 8 Lognormal 97.5% KM (Chebyshev) UCL 1.89 2.33 Table F-4 4
Mercury mg/kg 108 103 1.364 3.163 21.5 Approx. lognormal 97.5% KM (Chebyshev) UCL 3.166 3.166 97.5% UCL 0
Nickel mg/kg 102 102 31.66 32.44 152 Approx. lognormal 95% Chebyshev (Mean, Sd) UCL 45.66 68.07 Table F-4 6
Nickel mg/kg 108 108 54.85 115.2 909 Not Discernible 95% Chebyshev (Mean, Sd) UCL 103.2 103.2 95% UCL 0
Selenium mg/kg 104 36 2.27 1.615 5.8 Not Discernible 95% KM (t) UCL 1.302 1.623 Table F-4 4
Selenium mg/kg 108 40 3.041 2.833 11.5 Not Discernible 95% KM (t) UCL 1.762 1.762 95% UCL 0
Silver mg/kg 101 56 1.371 2.197 9.6 Not Discernible 95% KM (Chebyshev) UCL 1.543 4.613 Table F-4 7
Silver mg/kg 108 63 6.653 17.09 80.6 Not Discernible 97.5% KM (Chebyshev) UCL 11.98 11.98 97.5% UCL 0
Thallium mg/kg 108 17 7.871 10.29 32.7 Gamma 95% Approximate Gamma KM-UCL 2.657 2.657 95% UCL 0
Vanadium mg/kg 105 105 14.99 6.289 35 Gamma 95% Approximate Gamma UCL 16.04 17.27 Table F-4 3
Vanadium mg/kg 108 108 16.24 10.95 103 Lognormal 95% Modified-t UCL 18.08 18.08 95% UCL 0
Zinc mg/kg 112 112 1209 3154 21900 Lognormal 95% Chebyshev (Mean, Sd) UCL 2508 2508 95% UCL 0
Total PCBs
Aroclor Sum (ND = 0) mg/kg 118 60 0.643 1.118 4.7 Not Discernible 97.5% KM (Chebyshev) UCL 0.828 5.40 Table F-4 6
Aroclor Sum (ND = 0) mg/kg 124 66 9.242 48.97 390 Not Discernible 97.5% KM (Chebyshev) UCL 25.13 25.13 97.5% UCL 0
Aroclor Sum (ND=0.5DL) mg/kg 117 59 0.899 1.442 6.075 Approx. lognormal 95% KM (Chebyshev) UCL 0.936 6.49 Table F-4 7
Aroclor Sum (ND=0.5DL) mg/kg 124 66 11.33 52.2 399.8 Not Discernible 97.5% KM (Chebyshev) UCL 27.65 27.65 97.5% UCL 0
Pesticides
Aldrin mg/kg 51 7 0.00404 0.00307 0.0096 Normal 95% KM (t) UCL 0.00124 0.00124 95% UCL 0
alpha-BHC mg/kg 51 9 0.00581 0.00303 0.0093 Normal 95% KM (t) UCL 0.00202 0.00202 95% UCL 0
alpha-Endosulfan mg/kg 49 8 0.00558 0.00514 0.016 Normal 95% KM (t) UCL 0.0019 0.0041 Table F-4 1
beta-BHC mg/kg 50 2 0.00839 0.0108 0.016 Not Discernible 99% KM (Chebyshev) UCL 0.00541 0.00636 Table F-4 1
beta-Endosulfan mg/kg 51 8 0.00834 0.0118 0.036 Approx. Normal 95% KM (t) UCL 0.0031 0.0031 95% UCL 0
cis-Chlordane mg/kg 51 5 0.00756 0.00752 0.018 Normal 95% KM (t) UCL 0.00182 0.00182 95% UCL 0
Σ DDT mg/kg 50 36 0.0515 0.0552 0.278 Gamma 95% Approximate Gamma KM-UCL 0.0537 0.184 Table F-4 1
delta-BHC mg/kg 51 9 0.0026 0.00284 0.0085 Gamma 95% Approximate Gamma KM-UCL 0.00128 0.00128 95% UCL 0



Page 2 of 2

Table F-3.  Summary of ProUCL Output for Surface Soil (0 to 1 foot), Baseline Ecological Risk Assessment, Eighteenmile Creek Operable Unit 2, Lockport, New York.

Analyte Units
Number of 

Observations
Number of 
Detections

Mean of 
Detected

SD of 
Detected

Maximum 
Detected

Distribution 
(detects only) UCL Statistic UCL EPC EPC Source

Number of 
Outliers 

Removed
Dieldrin mg/kg 49 8 0.0133 0.00427 0.023 Approx. Normal 95% KM (t) UCL 0.00408 0.01706 Table F-4 2
Endosulfan sulfate mg/kg 51 3 0.0108 0.0124 0.025 Normal 95% KM (t) UCL 0.00198 0.00198 95% UCL 0
Endrin mg/kg 50 7 0.0092 0.00667 0.02 Normal 95% KM (t) UCL 0.00267 0.00654 Table F-4 1
Endrin aldehyde mg/kg 50 3 0.0156 0.0124 0.03 Approx. Normal 95% KM (t) UCL 0.00264 0.004494 Table F-4 1
Endrin ketone mg/kg 51 8 0.00694 0.00446 0.017 Approx. Normal 95% KM (t) UCL 0.00211 0.00211 95% UCL 0
gamma-BHC (lindane) mg/kg 51 7 0.0033 0.00355 0.011 Approx. Normal 95% KM (t) UCL 0.00119 0.00119 95% UCL 0
Methoxychlor mg/kg 50 13 0.0628 0.0508 0.18 Approx. Normal 95% KM (t) UCL 0.0285 0.0358 Table F-4 1
trans-Chlordane mg/kg 51 4 0.0329 0.0449 0.1 Approx. Normal 95% KM (t) UCL 0.00658 0.00658 95% UCL 0
PAHs
HPAHs Sum (ND = 0) mg/kg 60 56 11.08 19.67 93.74 Lognormal 97.5% KM (Chebyshev) UCL 26.15 45.08 Table F-4 3
HPAHs Sum (ND = 0) mg/kg 63 59 32.06 123.6 924 Lognormal 97.5% KM (Chebyshev) UCL 124.5 124.5 97.5% UCL 0
HPAHs Sum (ND = 0.5DL) mg/kg 59 56 15.15 24.58 126 Lognormal 95% KM (Chebyshev) UCL 28.58 56.87 Table F-4 4
HPAHs Sum (ND = 0.5DL) mg/kg 63 59 39.57 130.9 942 Lognormal 97.5% KM (Chebyshev) UCL 138 138 97.5% UCL 0
LPAHs Sum (ND = 0) mg/kg 57 53 1.602 2.279 9.2 Lognormal 97.5% KM (Chebyshev) UCL 3.428 14.59 Table F-4 6
LPAHs Sum (ND = 0) mg/kg 63 57 11.36 58.08 435.3 Lognormal 97.5% KM (Chebyshev) UCL 54.01 54.01 97.5% UCL 0
LPAHs Sum (ND = 0.5DL) mg/kg 56 53 6.123 7.759 33.95 Not Discernible 95% KM (Chebyshev) UCL 10.55 29.37 Table F-4 7
LPAHs Sum (ND = 0.5DL) mg/kg 63 57 16.55 58.35 435.3 Not Discernible 97.5% KM (Chebyshev) UCL 59.48 59.48 97.5% UCL 0
Total Organic carbon (TOC)
TOC % 10 10 14.56 10.2 36 Approx. Normal 95% Student's t-UCL 20.47 20.47 95% UCL 0

Key:
BERA = baseline ecological risk assessment

Shading = selected for use in BERA.



Value (mg/kg) N 1 2 3 4 5 6 7

Arsenic 16.7 105 103 81.2 66 63.2 59.6 47.5 19.6
Barium 369.2 104 3900 2440 2360 2330 458
Beryllium 0.479 95 2.5 1.4 1.2 0.516
Chromium 50.33 108 505 411 264 59.6
Cobalt 8.301 104 43.9 34.9 25 24 9.177
Copper 521.4 106 51000 17600 15900 8250 7410 1400
Lead 1000 113 8600 7610 7240 1176.3
Manganese 704.6 105 3310 2630 2360 761.9
Mercury 1.89 104 21.5 11.6 10.8 10.8 2.33
Nickel 45.66 102 909 549 392 373 289 182 68.07
Selenium 1.302 104 11.5 10.7 10 7.7 1.62
Silver 1.543 101 80.6 66.2 65.6 49.8 48.2 19.2 12.8 4.61
Vanadium 16.04 105 103 39.8 38.1 17.3

Aroclor Sum (ND = 0) 0.828 118 390 80 38 28.4 23 12 5.40
Aroclor Sum (ND=0.5DL) 0.936 117 399.75 140 56 38.189 30.85 15 14.89 6.49

alpha-Endosulfan 0.0019 49 0.11 0.0041
beta-BHC 0.00541 50 0.054 0.0064
Σ DDT 0.0537 50 6.7 0.1840
Dieldrin 0.00408 49 0.45 0.22 0.017
Endrin 0.00267 50 0.2 0.00654
Endrin aldehyde 0.00264 50 0.097 0.00449
Methoxychlor 0.0285 50 0.4 0.03578

HPAHs Sum(ND = 0) 26.15 60 924 221.1 126 45.08
HPAHs Sum (ND = 0.5DL) 28.58 59 942 410 323.4 221.1 56.87
LPAHs Sum (ND = 0) 3.428 57 435.3 82 79 67.1 33.95 26.32 14.59
LPAHs Sum (ND = 0.5DL) 10.55 56 435.3 287 276.5 77 71.8 67.1 44.51 29.37

Key:
BERA = baseline ecological risk assessment
EPC = exposure point concentration
N = number of observations
OU2 = Operable Unit 2
UCL = upper confidence limit

Notes:
a = Weighted average of UCL and outliers.  Weighing factors are number of observations (N) for UCL and 1 for each outlier.
Shading = selected for use in BERA.

Total PCBs

PAHs

Pesticides

Table F-4.  Calculation of Final Surface Soil EPC for Contaminant Datasets with Outliers, Eighteenmile Creek OU2 BERA.

Analyte
UCL (from Table F-3) Outlier (mg/kg) Final 

EPCa

Metals
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G Site Photographs 

This appendix includes photographs of aquatic and riparian habitats and other fea-
tures of the OU2 site taken in September 2007.  Brief descriptions of the photo-
graphs also are included. 
 
 



 
Photo 1 Upstream end of west branch of Eighteenmile Creek near NYS barge 

canal.  The rectangular conduit conveys water from the barge canal to 
the creek. 

 

 
Photo 2 Looking downstream from the upstream end of the west branch.  This 

photograph was taken at the same location as  Photo 1, only facing in 
the opposite direction. 

 



 
Photo 3 West branch of Eighteenmile Creek.  Photograph was taken 200 feet 

downstream from the start of the west branch. 
 

 
Photo 4 Tree-of-heaven (Ailanthus altissima) growing in riparian zone along 

west branch. 
 



 
Photo 5 Engineered basin located between NYS barge canal and upstream end 

of west branch.  The engineered basin is located on the NYS Canal 
Corporation property.  At the time of the site visit, water was leaking 
past the green gate into this basin and then into the creek. 

 

 
Photo 6 Engineered basin located between NYS barge canal and upstream end 

of west branch.  The engineered basin is located on the NYS Canal 
Corporation property.  At the time of the site visit, water was leaking 
past the green gate into this basin and then into the creek. 

 



 
Photo 7 Old stone structure near 

upstream end of east 
branch.   

 

 
Photo 8 Upstream end of east branch of Eighteenmile Creek near NYS barge 

canal. At the time of the site visit, water flow in the east branch 
appeared to be about two times greater than in the west branch, and 
the flow velocity was greater. A blue heron was observed in the creek 
channel in this area, despite the swift current. 



 

 
Photo 9 Looking downstream on the 

east branch from the top of 
the stone structure shown in 
Photo 7.   

 

 
Photo 10 Downstream view of east branch of Eighteenmile Creek from top of 

stone structure shown in Photo 7. 
 



 
Photo 11 Junction of east and west branches of Eighteenmile Creek 

immediately upstream of Clinton Street.  The concrete structure at the 
right side of the photograph is part of the Clinton Street bridge, under 
which the creek flows. 

 

 
Photo 12 Downstream view (wide 

angle) of Eighteenmile Creek 
from Clinton Street bridge.   

 



 
Photo 13 Downstream view of Eighteenmile Creek from Clinton Street bridge.   

Signs of fishing (bait containers, lure boxes, etc.) were observed on 
the right bank where the creek channel becomes wider and flow 
velocity decreases.  The Clinton Street dam can be seen in the 
background behind the willow tree that has fallen into the creek 
channel. 

 

 
Photo 14 Eighteenmile Creek flowing under Clinton Street bridge. 
 



 
Photo 15 View of Clinton Street dam (upstream side) from west bank of 

Eighteenmile Creek.  The dam lies about 500 feet downstream from 
Clinton Street. 

 

 
Photo 16 View of Clinton Street dam (downstream side) from west bank of 

Eighteenmile Creek. 
 



 
Photo 17 Downstream view of Eighteenmile Creek from the storm sewer 

crossing that is located about 100 feet downstream from the Clinton 
Street Dam.  In this area, the larger trees in the riparian zone form a 
nearly closed canopy above the creek channel. 

 

 
Photo 18 Eighteenmile Creek near the abandoned Flintkote Plant.   
 



 
Photo 19 West channel of Eighteenmile Creek downstream from William Street, 

near the abandoned Flintkote Plant.   About 90% of the creek water 
flows down the west channel. 

 

 
Photo 20 East channel of Eighteenmile Creek near the abandoned Flintkote 

Plant.  Only 10% of the creek water flows down the east channel.  
Much debris appears to have been pushed into the east channel from 
the Flintkote Plant, which is located beyond the left side of the 
photograph. 

 



 
Photo 21 Herbaceous and woody vegetation on the island near the abandoned 

Flintkote Plant. 
 

 
Photo 22 Close-up of white snakeroot (Ageratina altissima), a common 

herbaceous plant on the island near the Flintkote Plant. 
 



 
Photo 23 Close-up of white snakeroot (Ageratina altissima), a common 

herbaceous plant on the island near the Flintkote Plant. 
 

 
Photo 24 Sewer pipe crossing Eighteenmile Creek near transect 17. 
 



 
Photo 25 Buttons on the west bank of the creek at transect 17. 
 

 
Photo 26 Close-up of buttons found on the west bank of Eighteenmile Creek at 

transect 17. 
 



 
Photo 27 Close-up of buttons found on the west bank of Eighteenmile Creek at 

transect 17. 
 

 
Photo 28 Looking upstream on Eighteenmile Creek from the abandoned 

Flintkote Plant. 
 



 
Photo 29 Looking upstream on Eighteenmile Creek from the abandoned 

Flintkote Plant (wide-angle view). 
 

 
Photo 30 Woody vegetation between Mill Street and Eighteenmile Creek near 

the United Paperboard Company property. 
 



 
Photo 31 NYS Canal Corporation property adjacent to Upson Park.  West 

branch of Eighteenmile creek starts in forested ravine to the left of the 
Canal Corporation property.   

 

 
Photo 32 Gravel covered area in Upson Park.  The west branch of Eighteenmile 

creek lies in the forested ravine to the right of the gravel-covered area. 
 



 
Photo 33 Gravel-covered area in Upson Park. 
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TOXICOLOGICAL TESTING
OF SEDIMENT SAMPLES:

Eighteen Mile Creek Site
OU 2 Remedial Investigation/Feasibility Study

Lockport, New York

Lumbriculus variegatus 28 Day Bioaccumulation Evaluation

1.0 INTRODUCTION

This project was designed to evaluate the potential uptake of compounds of concern from sediment
samples collected from the Eighteen Mile Creek Site located in Lockport, New York in support of the OU 2
Remedial Investigation/Feasibility Study. Samples were provided by Ecology and Environment, Incorporated
(E&E), Lancaster, New York. Testing involved conduct of a 28 day exposure assay using the oligochaete,
Lumbriculus variegatus following programs and protocols developed by the ASTM (2013) and US EPA (2000).
Exposure assays and tissue metals analyses were performed at EnviroSystems, Incorporated (ESI), Hampton,
New Hampshire. Tissues were shipped to Australian Laboratory Services (ALS), Kelso, Washington for body
burden analysis of pesticides, PCB Aroclors, polyaromatic hydrocarbons, percent moisture and lipids.
2.0 METHODS AND MATERIALS

2.1 General Methods, Biological Evaluations
Toxicological and analytical protocols used in this program follow procedures outlined in Standard

Guide for Determination of the Bioaccumulation of Sediment-Associated Contaminants by Benthic
Invertebrates (ASTM Method E 1688-10, 2013), Methods for Measuring the Toxicity and Bioaccumulation of
Sediment-associated Contaminants with Freshwater Invertebrates (US EPA 2000), and Standard Methods
for the Examination of Water and Wastewater, 22nd Edition (APHA 2012). These protocols provide standard
approaches for physical and chemical analysis and for the evaluation of toxicological effects of sediments on
aquatic invertebrates.

2.2 Test Species
L. variegatus were obtained from Aquatic Research Organisms (ARO), Hampton, New Hampshire.

The lot of organisms was held for 24 hours under similar conditions as testing prior to test initiation. A portion
of the lot was also retained for pre-exposure tissue analyses, and these data may be found in the chemistry
data package included under separate cover.

2.3 Test Samples and Laboratory Control Sediment
Sediment samples collected for this project were received at ESI under chain of custody. Once

received, samples were inspected to determine integrity, given unique sample numbers and logged into the
laboratory sample management database. Samples were stored in a refrigerator maintained at 4±2EC. A
listing of sample sites, sample collection, and receipt information is summarized in Table 1. An aliquot of each
sample was analyzed for loss on ignition (percent carbon) to estimate the level of organic carbon.  These
results are provided in Table 2 and in the data appendix. In addition, aliquots of the sediment were shipped
to ChemTech Consulting Group for subsequent chemical analysis, and the chain of custody records can be
found in the Data Appendix.

The control substrate was an artificial sediment prepared according to guidance presented in the
USEPA and ASTM methods. Formulated sediment consists of approximately 97.5% sand (by weight) mixed
thoroughly, by means of a commercial mixer, with approximately 2.5% organic matter (by weight). Organic
matter used consists of what is recovered from midge larvae cultures maintained at ESI. 
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Overlying water for the sediment toxicity tests was moderately hard synthetic reconstituted
laboratory water prepared at ESI according to protocol (US EPA 2002). This water has been used to
successfully culture freshwater organisms since 1992. 

2.4 Lumbriculus variegatus 96 Hour Screening Assay
As per the ASTM protocol, a 96 hour screening assay was completed to determine if any of the

samples resulted in acute toxicity. The screening assay was conducted prior to the 28 day exposure assay,
and coincided with the pre-assay monitoring period. The screening assay employed 4 replicates per sample,
and a control, with 10 organisms per replicate. Vessels used for the screening assay were 250 mL beakers.
Test vessels were loaded with approximately 50 mL of sediment from each respective sample, and
approximately 150 mL of overlying water. Dissolved oxygen and pH were measured on Day 0 in one replicate,
and survival was recorded at 96 hours in all replicates. The results of the screening assay are presented in
Table 3.

2.5 Lumbriculus variegatus 28 Day Sediment Exposure
A representative aliquot of sediment was loaded to an approximate depth of 5-6cm into fiberglass

trays. The tray dimensions were 23 3/8" x 12" x 6", modified for flow-through testing. Overlying water was
immediately added to each tray, and the flow was set at a target rate of 24 to 28 mL/minute, resulting in
approximately 2 volume additions of water each day. Placement locations were generated by the CETIS™
v1.8.6.6 (Comprehensive Environmental Toxicity Information System) software program. The block
randomized position assignments are included in the data appendix. The test chambers were maintained in
a limited access, temperature controlled room. Temperature in the room was set to 23EC, and was recorded
on an hourly frequency using a temperature logger placed in a surrogate vessel. The photoperiod in the test
chamber was set at 16:8 hour light:dark. Lighting was supplied by cool white fluorescent bulbs.

L. variegatus were indiscriminately selected from the pool of organisms and weighed wet.
Approximately 60 grams wet weight of L. variegatus were added to each replicate. Each treatment group
included 3 replicates.

The overlying water dissolved oxygen, pH, salinity, specific conductance and temperature were
measured daily in all test chambers. Dissolved oxygen levels were maintained at a minimum level of $2.5
mg/L by providing aeration to all chambers from the start of the assay. The overlying water was measured for
alkalinity, ammonia, and hardness levels on days 0, 7, 14, 21 and 28. The total organic carbon of the overlying
water was measured on days 0 and 28. Overlying water quality data are provided in Table 4, and records are
available in Appendix A. Organisms were not fed during the exposure period.

After 28 days exposure, L. variegatus were recovered from the test sediments. Organisms were rinsed
with deionized water, and all replicates for each sample were combined to obtain total recovered wet weights.
These data are presented in Table 5. Worms were then allocated into two jars prior to being frozen. One jar
was then transferred to ESI’s chemistry group for body burden analysis for metals, and the other jar was
transferred to ALS for subsequent analysis, and the chain of custody records can be found in the Data
Appendix.

2.6 Tissue Body Burden Analysis - Metals
Worm tissues were digested whole in hot nitric acid followed by hot hydrochloric acid for a total of 1

hour. After digestion, the samples were brought to a final volume with Milli-Q® water and filtered at 0.45 µm.
The filtered digestates were analyzed using EPA SW-846 Method 6020, Inductively Coupled Plasma - Mass
Spectrometry (ICP-MS). 

2.7 Quality Control
As part of the laboratory quality control program, reference toxicant evaluations are conducted on a

regular basis for each test species. These results provide relative health and response data while allowing for
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comparison with historic data sets. Results were within two standard deviations of the historic mean for the
species, and are summarized in Table 6.

Quality Control data from the chemical analysis are provided in the chemistry data package provided
under separate cover.
3.0 RESULTS AND DISCUSSION

3.1 Final Wet Weights
At the end of the 28 day exposure period, the total wet weight for worms recovered from the laboratory

control was 89.7 g, with individual project site samples ranging from 49.0 to 69.4 g (Table 5). The weight of
worms recovered from all treatments, (laboratory control and project sites), were sufficient for chemical
analysis.

3.2 Protocol Deviations
Review of data associated with the 28-day sediment exposure documented a temperature deviation

from the protocol. Test acceptability criteria requires a mean temperature of 23±1EC, with maximum temporary
fluctuations within 23±3EC. Temperature data collected during overlying water quality measurements recorded
a mean temperature of 22.5EC with a range of 19.1 to 25.7EC. Readings dropped below the minimum
allowable temperature of 20EC on days 1, 2, and 5. However, the temperature data collected by the hourly
data logger assigned to the assay documented a mean temperature of 22.2EC with a range of 20.1 to 24.3EC,
all within the range specified by the method. It is the opinion of ESI’s study director that this deviation observed
in the daily overlying water quality measurements did not adversely affect the outcome of the assay.

3.3 Summary
This program utilized protocols developed by the US EPA and ASTM to assess the potential uptake

of chemicals from exposure to sediments from the Eighteen Mile Creek site in freshwater oligochaetes.
Laboratory bench sheets, analytical reports and associated statistical support data are included in Appendix
A.
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Table 1. Summary of Sample Collection and Receipt Information. Lumbriculus variegatus 28 Day
Bioaccumulation Evaluation. Eighteen Mile Creek, Lockport, NY. February 2016.

ESI Code Field ID
Sample Collected Sample Received

Date Time Date Time
27030-001 OU2-SED04 01/25/16 1030 01/28/16 0830
27030-010 OU2-SED05 01/26/16 0900 01/28/16 0830
27030-011 OU2-SED06 01/26/16 1315 01/28/16 0830
27030-012 OU2-SED07 01/26/16 1415 01/28/16 0830
27030-013 OU2-SED09 01/26/16 1605 01/28/16 0830
27030-016 OU2-SED08 01/26/16 1510 01/28/16 0830

Table 2. Loss on Ignition Data. Lumbriculus variegatus 28 Day Bioaccumulation Evaluation.
Eighteen Mile Creek, Lockport, NY. February 2016.

Field ID Sample Code Loss on Ignition
(%)

Lab Control 27030-000 2.3 a

OU2-SED04 27030-001 18
OU2-SED05 27030-010 39
OU2-SED06 27030-011 17
OU2-SED07 27030-012 19
OU2-SED09 27030-013 20
OU2-SED08 27030-016 20
Notes:
a Loss on ignition value was generated on 8/10/15 for the same sediment formulation used in this assay.

Table 3. Summary of 96 Hour Screening Assay Results. Lumbriculus variegatus 28 Day
Bioaccumulation Evaluation. Eighteen Mile Creek, Lockport, NY. February 2016.

Field ID Sample Code Day 0 
DO (mg/L)

Day 0
pH (SU)

96 Hour Survival

Lab Control 27030-000 8.7 7.72 100%
OU2-SED04 27030-001 4.1 7.30 97.5%
OU2-SED05 27030-010 5.8 7.66 100%
OU2-SED06 27030-011 6.3 7.40 97.5%
OU2-SED07 27030-012 5.4 7.64 100% a

OU2-SED09 27030-013 5.8 7.68 100%
OU2-SED08 27030-016 4.7 7.59 92.5%
Notes:
a A leech was observed in replicate B of sample OU2-SED07, in which 4 worms were missing, therefore it was
assumed for data summary purposes that the leech ingested the worms.  
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Table 4. Summary of Overlying Water Quality Measurements. Lumbriculus variegatus 28 Day
Bioaccumulation Evaluation. Eighteen Mile Creek, Lockport, NY. February 2016.

Sample Temp a Alkalinity Hardness Ammonia
ESI Code Field ID Number Day (EC) (mg/L) (mg/L) (mg/L)
27030-100 Laboratory Control 000 0 20.9 74 110 1.1
27030-001 OU2-SED04 001 0 20.5 70 110 <0.1
27030-010 OU2-SED05 002 0 20.5 75 110 <0.1
27030-011 OU2-SED06 003 0 20.0 72 110 <0.1
27030-012 OU2-SED07 004 0 20.0 75 110 <0.1
27030-013 OU2-SED09 005 0 20.0 83 120 <0.1
27030-016 OU2-SED08 006 0 20.9 75 120 <0.1
27030-100 Laboratory Control 000 7 23.9 81 110 0.47
27030-001 OU2-SED04 001 7 23.5 92 140 0.3
27030-010 OU2-SED05 002 7 23.1 92 130 0.12
27030-011 OU2-SED06 003 7 22.9 83 120 0.12
27030-012 OU2-SED07 004 7 22.9 90 130 0.4
27030-013 OU2-SED09 005 7 22.7 92 140 0.3
27030-016 OU2-SED08 006 7 23.9 86 130 0.13
27030-100 Laboratory Control 000 14 24.6 72 100 0.23
27030-001 OU2-SED04 001 14 24.2 75 110 <0.1
27030-010 OU2-SED05 002 14 24.0 76 110 <0.1
27030-011 OU2-SED06 003 14 23.4 79 120 <0.1
27030-012 OU2-SED07 004 14 23.5 79 120 <0.1
27030-013 OU2-SED09 005 14 23.3 81 120 0.14
27030-016 OU2-SED08 006 14 24.7 79 120 0.1
27030-100 Laboratory Control 000 21 22.0 65 96 0.12
27030-001 OU2-SED04 001 21 21.8 72 110 <0.1
27030-010 OU2-SED05 002 21 22.0 71 100 <0.1
27030-011 OU2-SED06 003 21 21.5 79 120 <0.1
27030-012 OU2-SED07 004 21 21.5 80 120 0.12
27030-013 OU2-SED09 005 21 21.4 70 120 0.15
27030-016 OU2-SED08 006 21 21.6 76 120 <0.1
27030-100 Laboratory Control 000 28 22.3 68 98 <0.1
27030-001 OU2-SED04 001 28 22.4 77 110 <0.1
27030-010 OU2-SED05 002 28 22.4 78 110 <0.1
27030-011 OU2-SED06 003 28 21.7 82 120 <0.1
27030-012 OU2-SED07 004 28 22.1 75 110 <0.1
27030-013 OU2-SED09 005 28 21.5 84 120 <0.1
27030-016 OU2-SED08 006 28 22.2 77 110 <0.1

Note:
a Reported readings for temperature are from replicate 1. Additional water quality data are provided in
Appendix A.
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Table 5. Summary of Recovered Wet Weights. Lumbriculus variegatus 28 Day Bioaccumulation
Evaluation. Eighteen Mile Creek, Lockport, NY. February 2016.

 
Field ID Sample Code Total Recovered

Wet Weight (g)
Reserved for Trace

Metals (g)
Reserved for

Organic Analysis (g)

Lab Control 27030-000 89.7 21.9 67.8
OU2-SED04 27030-001 66.1 5.4 60.7
OU2-SED05 27030-010 66.8 5.4 61.4
OU2-SED06 27030-011 69.4 5.3 64.1
OU2-SED07 27030-012 49.0 5.0 44.0
OU2-SED09 27030-013 65.2 5.1 60.1
OU2-SED08 27030-016 65.2 5.1 60.1

Table 6. Summary of Reference Toxicant Data. Lumbriculus variegatus 28 Day Bioaccumulation
Evaluation. Eighteen Mile Creek, Lockport, NY. February 2016.

Date Organism Lot Endpoint Value
Historic Mean/

Central Tendency
Acceptable

Range
Reference
Toxicant

Lumbriculus variegatus

03/01/16 99LvARO030116 LC-50 0.31 0.33 a 0.21 - 0.45 a Cadmium (mg/L)

Note:
 a Values based on the results of 9 assays.
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APPENDIX A: RAW DATA & SUPPORT DOCUMENTATION

Contents
Number of

Pages

Lumbriculus variegatus Screening Assay Summary and Organism Culture Record 2
Lumbriculus variegatus 28 Day Sediment Exposure

Preassay Monitoring Record 1
Sample Key 1
CETIS Block Randomization Worksheet 1
Daily Checklist; Daily Observations; Daily Flow Rates 7
Organism History Record 1
Recovered Wet Weights and Final Tissue Weight Record 2

Sample Reading Order for Water Quality Measurements 1
Daily Water Quality Summary 11
Temperature Logger Graphs; Temperature Logger Data 17

Analytical Chemistry Data Summaries
Overlying Water Alkalinity 2
Overlying Water Hardness 2
Overlying Water Ammonia 2
Overlying Water TOC 1
Sediment Loss on Ignition (Percent Carbon) 1

Sample Receipt Documents 3
Chain of Custody Records for Samples Sent for Analysis 16
Assay Review Checklist 1

Total Appendix Pages 72
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ReceivedSampled

Sample Key

Ecology and Environment, Inc.Client:

Eighteen Mile CreekProject:

Lumbriculus variegatus 28 DayAssay:

Number
Sample

Field IDESI Code

000Laboratory Control27030-100
83001/28/16103001/25/16001OU2-SED0427030-001
83001/28/1690001/26/16002OU2-SED0527030-010
83001/28/16131501/26/16003OU2-SED0627030-011
83001/28/16141501/26/16004OU2-SED0727030-012
83001/28/16160501/26/16005OU2-SED0927030-013
83001/28/16151001/26/16006OU2-SED0827030-016
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ESI Study No.: 27036
CLIENT: Ecology & Environment

PROJECT: Eighteen Mile Creek
ASSAY: Lumbriculus variegatus Bioaccumulation Evaluation

TASK: Recovered Wet Weights

Field ID ESI Code

Total 
Recovered 
Wet Weight

Reserved for 
Trace Metals

Reserved for 
Organic 
Analysis

(Grams) (Grams) (Grams)
Lab Control 27030-400 89.7 21.9 67.8
OU2-SED04 27030-401 66.1 5.4 60.7
OU2-SED05 27030-402 66.8 5.4 61.4
OU2-SED06 27030-403 69.4 5.3 64.1
OU2-SED07 27030-404 49.0 5.0 44.0
OU2-SED09 27030-405 65.2 5.1 60.1
OU2-SED08 27030-406 65.2 5.1 60.1
Pre-tissue L.v. 27030-407 NA NA NA
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27036STUDY:

Ecology and Enviroment, Inc.CLIENT:

Eighteen Mile CreekPROJECT:

Lumbriculus variegatus Bioaccumulation Sediment AssayASSAY:

Daily Water Quality MeasurmentsTASK:

SalinitySpCondpHDOTemp
0.183747.4822.5Mean:
0.153056.454.5319.1Minimum:
0.285748.888.9225.7Maximum:

SalinitySpCondpHDOTempDateTimeDayReplicateESI Code
pptuS/cmSUmg/LCM/D/Y

0.17348.27.837.7320.92/10/2016 08:19:391127030-100; 000
0.17358.37.888.2320.52/10/2016 08:19:081127030-001; 001
0.17348.87.928.2420.52/10/2016 08:18:261127030-010; 002
0.18374.18.067.91202/10/2016 08:17:261127030-011; 003
0.173457.968.36202/10/2016 08:18:061127030-012; 004
0.18377.68.178202/10/2016 08:17:051127030-013; 005
0.163437.868.1420.92/10/2016 08:20:031127030-016; 006
0.22454.27.778.5119.12/10/2016 08:22:281227030-100; 000
0.16339.67.888.4519.72/10/2016 08:21:471227030-001; 001
0.16336.87.888.4519.72/10/2016 08:22:031227030-010; 002
0.17360.37.878.0521.22/10/2016 08:20:481227030-011; 003
0.17347.67.898.3519.92/10/2016 08:21:311227030-012; 004
0.16336.77.898.0620.72/10/2016 08:20:211227030-013; 005
0.17361.17.867.9221.52/10/2016 08:21:061227030-016; 006
0.16339.37.898.5519.32/10/2016 08:24:521327030-100; 000
0.19388.27.868.1320.32/10/2016 08:23:461327030-001; 001
0.18372.47.888.3619.92/10/2016 08:22:471327030-010; 002
0.23477.87.818.3619.92/10/2016 08:23:261327030-011; 003
0.17348.97.867.9520.72/10/2016 08:24:071327030-012; 004
0.18384.57.868.27202/10/2016 08:23:061327030-013; 005
0.275487.758.0520.62/10/2016 08:24:291327030-016; 006

0.16326.68.057.01212/11/2016 09:23:332127030-100; 000
0.173468.177.3820.52/11/2016 09:23:102127030-001; 001
0.17355.28.237.920.52/11/2016 09:22:562127030-010; 002
0.17358.88.437.21202/11/2016 09:22:282127030-011; 003
0.17348.18.328.11202/11/2016 09:22:422127030-012; 004
0.2409.58.657.7120.12/11/2016 09:22:052127030-013; 005

0.16344.48.037.7120.92/11/2016 09:23:502127030-016; 006
0.17357.77.847.7519.32/11/2016 09:25:422227030-100; 000
0.16344.87.897.7719.72/11/2016 09:25:122227030-001; 001
0.17353.87.877.8919.72/11/2016 09:25:272227030-010; 002
0.16344.97.987.4821.12/11/2016 09:24:232227030-011; 003
0.17356.97.927.14202/11/2016 09:24:572227030-012; 004
0.18381.77.987.45212/11/2016 09:24:032227030-013; 005
0.18370.97.927.4621.72/11/2016 09:24:382227030-016; 006
0.16339.57.88.3519.22/11/2016 09:27:342327030-100; 000
0.17345.17.847.6120.32/11/2016 09:26:422327030-001; 001
0.17360.57.858.0519.92/11/2016 09:25:592327030-010; 002
0.17354.27.858.1419.92/11/2016 09:26:272327030-011; 003
0.173597.86.2120.82/11/2016 09:26:592327030-012; 004
0.18381.67.837.920.12/11/2016 09:26:132327030-013; 005
0.2421.47.747.1520.62/11/2016 09:27:152327030-016; 006

0.16335.87.677.9422.42/12/2016 13:43:083127030-100; 000
0.16341.57.718.1821.92/12/2016 13:42:483127030-001; 001
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SalinitySpCondpHDOTempDateTimeDayReplicateESI Code
pptuS/cmSUmg/LCM/D/Y

0.16340.27.738.28222/12/2016 13:42:303127030-010; 002
0.16343.47.778.4721.42/12/2016 13:41:563127030-011; 003
0.17348.47.738.4721.52/12/2016 13:42:123127030-012; 004
0.17361.57.798.4221.52/12/2016 13:41:403127030-013; 005
0.16345.67.698.0322.62/12/2016 13:43:343127030-016; 006
0.17348.57.678.3720.92/12/2016 13:45:383227030-100; 000
0.16342.57.78.1121.52/12/2016 13:45:083227030-001; 001
0.16342.87.698.0821.72/12/2016 13:45:243227030-010; 002
0.17347.77.738.0822.62/12/2016 13:44:073227030-011; 003
0.17358.27.697.821.82/12/2016 13:44:503227030-012; 004
0.18368.77.77.9322.52/12/2016 13:43:503227030-013; 005
0.16343.97.737.8723.12/12/2016 13:44:233227030-016; 006
0.163357.688.3821.32/12/2016 13:47:463327030-100; 000
0.17352.77.687.7321.72/12/2016 13:46:453327030-001; 001
0.17353.47.688.221.52/12/2016 13:45:553327030-010; 002
0.17354.37.78.2621.52/12/2016 13:46:293327030-011; 003
0.17355.57.647.1722.12/12/2016 13:47:083327030-012; 004
0.18370.37.688.0621.52/12/2016 13:46:143327030-013; 005
0.18385.47.637.6921.72/12/2016 13:47:273327030-016; 006

0.17349.47.827.2422.92/13/2016 07:54:484127030-100; 000
0.16343.87.917.8922.52/13/2016 07:54:324127030-001; 001
0.17363.17.928.0822.12/13/2016 07:54:174127030-010; 002
0.16339.98.068.2621.82/13/2016 07:53:294127030-011; 003
0.16338.97.988.2621.92/13/2016 07:53:594127030-012; 004
0.173598.118.1621.82/13/2016 07:53:104127030-013; 005
0.18374.77.837.7622.92/13/2016 07:55:054127030-016; 006
0.163437.818.1920.92/13/2016 07:57:224227030-100; 000
0.18372.27.87.9621.12/13/2016 07:56:494227030-001; 001
0.17363.47.817.9821.32/13/2016 07:57:054227030-010; 002
0.17364.57.867.8322.92/13/2016 07:55:394227030-011; 003
0.18385.77.87.4121.42/13/2016 07:56:304227030-012; 004
0.18375.97.857.6722.72/13/2016 07:55:204227030-013; 005
0.17346.97.877.7423.22/13/2016 07:56:034227030-016; 006
0.15322.57.818.2321.72/13/2016 07:59:314327030-100; 000
0.16340.97.817.76222/13/2016 07:58:344327030-001; 001
0.183787.788.1621.32/13/2016 07:57:404327030-010; 002
0.183687.818.2321.42/13/2016 07:58:194327030-011; 003
0.17350.67.767.1822.52/13/2016 07:58:514327030-012; 004
0.173537.817.8821.92/13/2016 07:58:034327030-013; 005
0.194067.727.5321.82/13/2016 07:59:104327030-016; 006

0.173487.786.98222/14/2016 09:02:385127030-100; 000
0.16342.97.867.4821.52/14/2016 09:02:255127030-001; 001
0.18374.87.837.7821.32/14/2016 09:02:125127030-010; 002
0.16337.37.97.1220.82/14/2016 09:01:445127030-011; 003
0.16335.87.888.0420.82/14/2016 09:01:575127030-012; 004
0.17350.77.917.9720.72/14/2016 09:01:325127030-013; 005
0.19393.27.797.3922.12/14/2016 09:02:525127030-016; 006
0.16343.37.858.2219.72/14/2016 09:04:375227030-100; 000
0.19390.67.87.8120.32/14/2016 09:04:125227030-001; 001
0.18368.77.837.9420.32/14/2016 09:04:245227030-010; 002
0.18370.17.857.1922.12/14/2016 09:03:215227030-011; 003
0.19401.17.787.0920.62/14/2016 09:04:005227030-012; 004
0.18384.57.817.3121.82/14/2016 09:03:045227030-013; 005
0.18385.67.846.5922.62/14/2016 09:03:395227030-016; 006
0.15317.97.848.2920.32/14/2016 09:06:165327030-100; 000
0.16338.47.857.220.92/14/2016 09:05:375327030-001; 001
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SalinitySpCondpHDOTempDateTimeDayReplicateESI Code
pptuS/cmSUmg/LCM/D/Y

0.19395.57.88.1720.32/14/2016 09:04:515327030-010; 002
0.18369.47.838.0720.32/14/2016 09:05:245327030-011; 003
0.17348.67.86.2921.42/14/2016 09:05:515327030-012; 004
0.17359.77.846.0420.82/14/2016 09:05:095327030-013; 005
0.21430.87.726.33212/14/2016 09:06:015327030-016; 006

0.15305.18.116.6122.52/15/2016 08:56:466127030-100; 000
0.17351.18.266.6622.32/15/2016 08:56:276127030-001; 001
0.17358.38.367.74222/15/2016 08:56:136127030-010; 002
0.16341.68.687.6821.62/15/2016 08:55:456127030-011; 003
0.16341.98.477.921.72/15/2016 08:56:026127030-012; 004
0.17358.48.887.7221.62/15/2016 08:55:326127030-013; 005
0.18367.48.077.4622.72/15/2016 08:56:596127030-016; 006
0.17347.47.868.1620.32/15/2016 08:58:226227030-100; 000
0.17364.17.867.7821.12/15/2016 08:58:036227030-001; 001
0.173557.877.94212/15/2016 08:58:126227030-010; 002
0.17349.57.995.3122.82/15/2016 08:57:236227030-011; 003
0.173497.877.4321.52/15/2016 08:57:536227030-012; 004
0.17363.78.026.9722.52/15/2016 08:57:126227030-013; 005
0.18385.67.885.2123.42/15/2016 08:57:406227030-016; 006
0.16327.37.838.5420.22/15/2016 08:59:376327030-100; 000
0.163447.847.6221.42/15/2016 08:59:056327030-001; 001
0.17357.57.868.0721.12/15/2016 08:58:326327030-010; 002
0.17359.27.847.9421.12/15/2016 08:58:536327030-011; 003
0.17352.37.817.4821.92/15/2016 08:59:146327030-012; 004
0.17354.17.847.6521.42/15/2016 08:58:436327030-013; 005
0.17362.17.797.5921.62/15/2016 08:59:236327030-016; 006

0.17359.48.036.4723.92/16/2016 09:12:557127030-100; 000
0.183698.136.3623.52/16/2016 09:12:417127030-001; 001
0.183798.197.2223.12/16/2016 09:12:277127030-010; 002
0.17358.18.376.0322.92/16/2016 09:11:597127030-011; 003
0.17355.98.297.2522.92/16/2016 09:12:147127030-012; 004
0.19387.88.467.122.72/16/2016 09:11:447127030-013; 005
0.183818.016.9623.92/16/2016 09:13:097127030-016; 006
0.17359.37.877.5421.82/16/2016 09:14:547227030-100; 000
0.18380.67.857.0122.22/16/2016 09:14:287227030-001; 001
0.18367.87.867.4522.32/16/2016 09:14:417227030-010; 002
0.17365.27.936.29242/16/2016 09:13:447227030-011; 003
0.18370.67.876.7822.62/16/2016 09:14:147227030-012; 004
0.2410.57.954.7123.82/16/2016 09:13:307227030-013; 005

0.19396.17.895.1124.42/16/2016 09:13:577227030-016; 006
0.16339.27.86821.52/16/2016 09:16:247327030-100; 000
0.17359.67.866.84232/16/2016 09:15:457327030-001; 001
0.18372.97.867.5122.52/16/2016 09:15:077327030-010; 002
0.18374.27.857.4322.52/16/2016 09:15:337327030-011; 003
0.18369.97.826.3123.42/16/2016 09:15:587327030-012; 004
0.18374.67.857.1722.82/16/2016 09:15:247327030-013; 005
0.18381.67.86.9323.12/16/2016 09:16:077327030-016; 006

0.17358.37.996.99242/17/2016 08:55:058127030-100; 000
0.18380.28.047.5523.52/17/2016 08:54:428127030-001; 001
0.19395.48.057.5823.22/17/2016 08:54:258127030-010; 002
0.17366.38.127.8322.82/17/2016 08:53:448127030-011; 003
0.18368.98.087.822.92/17/2016 08:54:088127030-012; 004
0.19394.18.137.2422.72/17/2016 08:53:248127030-013; 005
0.18379.487.4623.92/17/2016 08:55:348127030-016; 006
0.18374.17.887.7521.92/17/2016 08:58:268227030-100; 000
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0.19398.67.97.5322.32/17/2016 08:57:358227030-001; 001
0.18380.57.927.8122.32/17/2016 08:57:548227030-010; 002
0.18380.687.5823.82/17/2016 08:56:108227030-011; 003
0.19389.17.947.122.72/17/2016 08:57:128227030-012; 004
0.19393.47.997.2423.72/17/2016 08:55:538227030-013; 005
0.19400.97.977.2224.22/17/2016 08:56:298227030-016; 006
0.17351.37.858.2421.62/17/2016 09:01:108327030-100; 000
0.18373.17.857.38232/17/2016 09:00:158327030-001; 001
0.18386.37.887.8322.52/17/2016 08:58:548327030-010; 002
0.19393.67.867.8622.52/17/2016 08:59:568327030-011; 003
0.18382.77.86.6423.42/17/2016 09:00:358327030-012; 004
0.19389.57.847.522.92/17/2016 08:59:288327030-013; 005
0.194037.787.2723.12/17/2016 09:00:508327030-016; 006

0.17365.886.9523.62/18/2016 09:04:159127030-100; 000
0.19388.48.047.3823.12/18/2016 09:03:519127030-001; 001
0.18379.88.077.5622.82/18/2016 09:03:219127030-010; 002
0.19400.38.087.6722.22/18/2016 09:02:409127030-011; 003
0.183768.087.7222.42/18/2016 09:03:019127030-012; 004
0.19405.48.087.4422.22/18/2016 09:02:209127030-013; 005
0.19387.67.997.3523.52/18/2016 09:04:379127030-016; 006
0.19392.77.97.7421.32/18/2016 09:07:289227030-100; 000
0.2417.27.917.5121.72/18/2016 09:06:499227030-001; 001

0.193947.927.8121.82/18/2016 09:07:129227030-010; 002
0.19392.787.523.52/18/2016 09:05:189227030-011; 003
0.2409.77.947.0622.22/18/2016 09:06:039227030-012; 004

0.19403.37.967.2523.32/18/2016 09:04:599227030-013; 005
0.2410.57.987.2242/18/2016 09:05:369227030-016; 006

0.17357.87.98.2721.12/18/2016 09:10:039327030-100; 000
0.18386.17.887.322.62/18/2016 09:08:519327030-001; 001
0.194027.927.8922.12/18/2016 09:07:469327030-010; 002
0.2415.67.897.8622.12/18/2016 09:08:329327030-011; 003

0.19398.47.836.94232/18/2016 09:09:159327030-012; 004
0.2409.77.877.4522.42/18/2016 09:08:109327030-013; 005
0.2424.37.817.2222.72/18/2016 09:09:309327030-016; 006

0.173617.177.2823.42/19/2016 08:54:2110127030-100; 000
0.19393.67.147.64232/19/2016 08:53:5910127030-001; 001
0.18379.67.17.822.82/19/2016 08:53:4210127030-010; 002
0.18373.86.857.9622.22/19/2016 08:52:5010127030-011; 003
0.19390.46.957.9722.22/19/2016 08:53:0910127030-012; 004
0.19397.86.547.922.12/19/2016 08:51:5210127030-013; 005
0.19399.17.237.5223.52/19/2016 08:55:0110127030-016; 006
0.18378.47.438.0921.22/19/2016 08:57:1610227030-100; 000
0.18384.27.397.9121.82/19/2016 08:56:3310227030-001; 001
0.19393.47.48.1821.62/19/2016 08:56:5010227030-010; 002
0.19397.17.37.6923.42/19/2016 08:55:3410227030-011; 003
0.2411.27.347.4621.92/19/2016 08:56:1510227030-012; 004

0.19405.17.257.2323.32/19/2016 08:55:1910227030-013; 005
0.19389.17.337.4623.82/19/2016 08:55:5210227030-016; 006
0.18367.47.518.6320.62/19/2016 08:59:3610327030-100; 000
0.2415.17.457.1422.12/19/2016 08:58:3810327030-001; 001

0.19389.67.458.221.92/19/2016 08:57:3210327030-010; 002
0.2414.57.478.05222/19/2016 08:58:2210327030-011; 003

0.21439.57.46.5822.82/19/2016 08:58:5610327030-012; 004
0.2422.97.437.7722.12/19/2016 08:57:5010327030-013; 005
0.2417.97.447.5322.52/19/2016 08:59:1410327030-016; 006
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0.16346.17.327.2223.62/20/2016 07:48:4311127030-100; 000
0.18384.37.37.4223.22/20/2016 07:48:1811127030-001; 001
0.18368.47.267.72232/20/2016 07:47:4711127030-010; 002
0.17361.77.047.4622.62/20/2016 07:46:4011127030-011; 003
0.18384.87.147.8122.52/20/2016 07:47:1211127030-012; 004
0.19395.36.967.3722.62/20/2016 07:46:1911127030-013; 005
0.19393.27.297.2623.72/20/2016 07:49:0511127030-016; 006
0.18374.27.497.9821.62/20/2016 07:51:2611227030-100; 000
0.18374.77.447.69222/20/2016 07:50:5011227030-001; 001
0.19399.57.467.9221.92/20/2016 07:51:0711227030-010; 002
0.19389.37.367.4223.82/20/2016 07:49:4111227030-011; 003
0.2422.97.377.1622.22/20/2016 07:50:3211227030-012; 004

0.19398.77.296.9423.52/20/2016 07:49:2311227030-013; 005
0.18373.47.387.0824.12/20/2016 07:50:1011227030-016; 006
0.18372.47.68.520.92/20/2016 07:53:3711327030-100; 000
0.22452.87.56.8622.52/20/2016 07:52:4311327030-001; 001
0.19394.17.538.0822.22/20/2016 07:51:4211327030-010; 002
0.21433.27.547.9522.32/20/2016 07:52:2311327030-011; 003
0.23482.97.456.3823.12/20/2016 07:53:0011327030-012; 004
0.214327.517.5422.52/20/2016 07:52:0811327030-013; 005
0.21429.67.517.33232/20/2016 07:53:1811327030-016; 006

0.17348.16.716.924.52/21/2016 09:10:1712127030-100; 000
0.19390.46.637.0124.12/21/2016 09:09:5912127030-001; 001
0.18372.76.577.3323.92/21/2016 09:09:4312127030-010; 002
0.18368.76.487.1723.52/21/2016 09:09:1612127030-011; 003
0.19396.16.57.4623.42/21/2016 09:09:2912127030-012; 004
0.2410.56.457.2823.42/21/2016 09:09:0212127030-013; 005

0.19399.26.736.8724.52/21/2016 09:10:3012127030-016; 006
0.193967.17.422.42/21/2016 09:12:0912227030-100; 000
0.193917.087.1722.82/21/2016 09:11:4812227030-001; 001
0.21432.87.077.222.82/21/2016 09:11:5912227030-010; 002
0.19397.66.867.2324.52/21/2016 09:11:0212227030-011; 003
0.22465.86.955.94232/21/2016 09:11:3512227030-012; 004
0.19403.16.775.4124.32/21/2016 09:10:4912227030-013; 005
0.18374.36.947.0924.72/21/2016 09:11:1512227030-016; 006
0.18383.47.368.2321.62/21/2016 09:13:3712327030-100; 000
0.245017.226.6323.42/21/2016 09:12:5912327030-001; 001
0.21429.27.187.2723.12/21/2016 09:12:2412327030-010; 002
0.23477.87.227.3723.12/21/2016 09:12:5012327030-011; 003
0.255297.175.6423.92/21/2016 09:13:0912327030-012; 004
0.234697.18723.32/21/2016 09:12:3712327030-013; 005
0.22452.67.256.7823.82/21/2016 09:13:2112327030-016; 006

0.17350.96.896.5624.12/22/2016 09:04:2813127030-100; 000
0.19400.56.836.623.82/22/2016 09:04:1013127030-001; 001
0.18378.56.86.5323.52/22/2016 09:03:5313127030-010; 002
0.183746.586.5823.12/22/2016 09:03:0513127030-011; 003
0.2412.76.687.0422.92/22/2016 09:03:3113127030-012; 004
0.24266.546.3122.82/22/2016 09:02:5013127030-013; 005
0.2414.16.896.7624.12/22/2016 09:04:4213127030-016; 006

0.21430.97.156.5321.72/22/2016 09:06:3113227030-100; 000
0.2427.27.086.8922.22/22/2016 09:06:0213227030-001; 001

0.23469.67.116.7622.32/22/2016 09:06:1613227030-010; 002
0.19406.66.996.5124.32/22/2016 09:05:1413227030-011; 003
0.255116.994.5322.72/22/2016 09:05:4813227030-012; 004
0.2413.66.946.23242/22/2016 09:04:5913227030-013; 005

0.18380.97.055.7924.42/22/2016 09:05:3013227030-016; 006
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0.193947.427.9521.12/22/2016 09:08:2013327030-100; 000
0.265477.266.122.82/22/2016 09:07:2513327030-001; 001
0.224657.247.2822.62/22/2016 09:06:4613327030-010; 002
0.255227.266.9722.62/22/2016 09:07:1113327030-011; 003
0.285747.225.0523.42/22/2016 09:07:4913327030-012; 004
0.255217.256.4222.82/22/2016 09:06:5913327030-013; 005
0.23473.37.326.3223.12/22/2016 09:08:0313327030-016; 006

0.16337.47.117.8924.62/23/2016 08:56:1714127030-100; 000
0.17359.47.056.1524.22/23/2016 08:55:5914127030-001; 001
0.17348.37.068.38242/23/2016 08:55:4214127030-010; 002
0.17366.77.18.3223.42/23/2016 08:55:1114127030-011; 003
0.17360.87.068.6123.52/23/2016 08:55:2514127030-012; 004
0.18379.47.278.0423.32/23/2016 08:54:5614127030-013; 005
0.18381.67.215.6924.72/23/2016 08:56:3714127030-016; 006
0.17357.17.477.8522.42/23/2016 08:58:5114227030-100; 000
0.173587.447.42232/23/2016 08:58:2114227030-001; 001
0.17349.17.467.85232/23/2016 08:58:3614227030-010; 002
0.17362.67.337.5224.72/23/2016 08:57:2914227030-011; 003
0.17356.67.47.1923.32/23/2016 08:58:0314227030-012; 004
0.18373.87.266.9524.42/23/2016 08:57:1414227030-013; 005
0.18371.67.355.9425.22/23/2016 08:57:4314227030-016; 006
0.16340.77.68.1121.92/23/2016 09:00:4914327030-100; 000
0.17357.97.547.2523.42/23/2016 08:59:5914327030-001; 001
0.17348.37.527.7923.22/23/2016 08:59:0514327030-010; 002
0.18370.27.527.5623.32/23/2016 08:59:4214327030-011; 003
0.17358.87.547.04242/23/2016 09:00:1314327030-012; 004
0.18378.97.516.6423.52/23/2016 08:59:2414327030-013; 005
0.18371.57.557.0823.82/23/2016 09:00:3114327030-016; 006

0.16330.77.337.4325.22/24/2016 08:45:4115127030-100; 000
0.16345.77.37.57252/24/2016 08:45:1315127030-001; 001
0.16338.37.267.824.72/24/2016 08:44:5515127030-010; 002
0.17356.87.167.7124.22/24/2016 08:44:2415127030-011; 003
0.17354.97.27.8724.32/24/2016 08:44:4115127030-012; 004
0.17357.47.17.6624.12/24/2016 08:44:0415127030-013; 005
0.17355.77.347.3425.22/24/2016 08:46:0415127030-016; 006
0.16341.37.557.7723.22/24/2016 08:49:0115227030-100; 000
0.17348.77.57.6323.72/24/2016 08:48:2715227030-001; 001
0.16342.47.547.8823.72/24/2016 08:48:4415227030-010; 002
0.173637.417.4225.32/24/2016 08:46:4215227030-011; 003
0.17354.17.477.43242/24/2016 08:48:0715227030-012; 004
0.17366.47.357.3125.12/24/2016 08:46:2115227030-013; 005
0.17360.57.416.6625.72/24/2016 08:47:3615227030-016; 006
0.16335.77.648.2622.52/24/2016 08:51:0815327030-100; 000
0.17351.57.587.3524.12/24/2016 08:50:1415327030-001; 001
0.16346.47.567.8623.82/24/2016 08:49:1715327030-010; 002
0.17364.67.577.65242/24/2016 08:49:5715327030-011; 003
0.17353.37.577.1724.72/24/2016 08:50:2915327030-012; 004
0.17356.97.557.4824.12/24/2016 08:49:3815327030-013; 005
0.173537.577.2924.62/24/2016 08:50:4415327030-016; 006

0.16331.66.987.7424.42/25/2016 08:51:0116127030-100; 000
0.17351.36.957.65242/25/2016 08:50:4616127030-001; 001
0.17349.96.928.4423.82/25/2016 08:50:2916127030-010; 002
0.17358.56.888.4323.42/25/2016 08:49:5116127030-011; 003
0.17357.76.878.7823.42/25/2016 08:50:0716127030-012; 004
0.17350.96.968.9223.42/25/2016 08:49:3616127030-013; 005
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0.16345.177.7424.32/25/2016 08:51:1416127030-016; 006
0.16339.27.327.67232/25/2016 08:52:5316227030-100; 000
0.17350.97.227.6423.32/25/2016 08:52:2516227030-001; 001
0.16344.47.287.8523.22/25/2016 08:52:3916227030-010; 002
0.17350.57.067.3624.32/25/2016 08:51:4416227030-011; 003
0.17356.57.157.5323.42/25/2016 08:52:1216227030-012; 004
0.17357.67.015.3524.22/25/2016 08:51:2916227030-013; 005
0.16343.67.127.4124.52/25/2016 08:51:5716227030-016; 006
0.16329.57.517.7623.32/25/2016 08:54:3216327030-100; 000
0.17353.17.417.423.62/25/2016 08:53:4716327030-001; 001
0.17349.77.377.8423.32/25/2016 08:53:0816327030-010; 002
0.18369.57.377.4923.32/25/2016 08:53:3616327030-011; 003
0.17356.67.427.1323.92/25/2016 08:54:0016327030-012; 004
0.17357.67.356.8523.62/25/2016 08:53:2416327030-013; 005
0.17356.87.446.9923.92/25/2016 08:54:1516327030-016; 006

0.15323.87.546.9223.82/26/2016 08:28:2017127030-100; 000
0.16344.97.547.0923.32/26/2016 08:28:0217127030-001; 001
0.163387.547.2623.12/26/2016 08:27:3817127030-010; 002
0.17360.47.457.2422.52/26/2016 08:26:4817127030-011; 003
0.17361.77.517.3722.52/26/2016 08:27:2217127030-012; 004
0.173507.427.2222.52/26/2016 08:26:3017127030-013; 005
0.16341.77.557.0123.62/26/2016 08:28:3917127030-016; 006
0.16333.37.637.51222/26/2016 08:30:5617227030-100; 000
0.17346.67.67.3422.42/26/2016 08:30:2117227030-001; 001
0.16343.27.627.522.32/26/2016 08:30:3817227030-010; 002
0.17350.27.566.8523.72/26/2016 08:29:1617227030-011; 003
0.17350.57.587.1422.72/26/2016 08:30:0517227030-012; 004
0.17349.57.55723.42/26/2016 08:28:5517227030-013; 005
0.16342.37.586.8723.92/26/2016 08:29:3617227030-016; 006
0.15319.87.697.722.22/26/2016 08:34:1617327030-100; 000
0.17348.77.667.0922.82/26/2016 08:32:4417327030-001; 001
0.17348.67.647.5722.52/26/2016 08:31:1517327030-010; 002
0.18375.77.657.5122.32/26/2016 08:32:1317327030-011; 003
0.173567.636.8723.22/26/2016 08:33:1917327030-012; 004
0.17352.57.657.2322.82/26/2016 08:31:5417327030-013; 005
0.17351.87.657.1322.92/26/2016 08:33:5717327030-016; 006

0.15322.47.377.8923.32/27/2016 08:12:4918127030-100; 000
0.16344.77.378.1522.92/27/2016 08:12:2618127030-001; 001
0.163397.328.2122.82/27/2016 08:11:5118127030-010; 002
0.16345.27.268.5322.22/27/2016 08:11:0618127030-011; 003
0.16345.77.298.5122.32/27/2016 08:11:3218127030-012; 004
0.17357.27.198.6721.92/27/2016 08:10:3118127030-013; 005
0.16342.27.38823.12/27/2016 08:13:0518127030-016; 006
0.16332.77.58.2821.52/27/2016 08:15:2318227030-100; 000
0.173517.478.13222/27/2016 08:14:4818227030-001; 001
0.17349.17.498.321.72/27/2016 08:15:0518227030-010; 002
0.17346.67.397.9923.12/27/2016 08:13:4618227030-011; 003
0.173537.457.9722.22/27/2016 08:14:3218227030-012; 004
0.17351.87.337.18232/27/2016 08:13:2818227030-013; 005
0.16332.17.447.9823.22/27/2016 08:14:0518227030-016; 006
0.15317.77.588.4721.42/27/2016 08:17:5518327030-100; 000
0.17354.57.557.8522.12/27/2016 08:16:5918327030-001; 001
0.17353.37.528.3821.92/27/2016 08:15:4318327030-010; 002
0.19391.57.548.1421.82/27/2016 08:16:4018327030-011; 003
0.18367.57.517.322.62/27/2016 08:17:1818327030-012; 004
0.17352.87.538.0622.12/27/2016 08:16:1318327030-013; 005
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0.17361.37.537.9422.12/27/2016 08:17:3718327030-016; 006

0.15320.36.797.3323.32/28/2016 08:52:1819127030-100; 000
0.16345.46.777.2232/28/2016 08:52:0219127030-001; 001
0.16339.96.757.3822.92/28/2016 08:51:4519127030-010; 002
0.17348.16.787.7722.22/28/2016 08:51:0719127030-011; 003
0.17348.76.747.6522.42/28/2016 08:51:3119127030-012; 004
0.18366.56.967.97222/28/2016 08:50:4919127030-013; 005
0.16342.56.817.3823.12/28/2016 08:52:3319127030-016; 006
0.16334.47.247.6121.72/28/2016 08:54:3119227030-100; 000
0.17357.67.117.5522.12/28/2016 08:54:0019227030-001; 001
0.17356.17.187.78222/28/2016 08:54:1419227030-010; 002
0.17353.56.927.2923.22/28/2016 08:53:0619227030-011; 003
0.17359.17.027.3922.42/28/2016 08:53:4019227030-012; 004
0.17356.16.857.02232/28/2016 08:52:4919227030-013; 005
0.16340.66.976.523.32/28/2016 08:53:2119227030-016; 006
0.153167.527.7921.92/28/2016 08:56:3019327030-100; 000
0.18367.67.427.2522.22/28/2016 08:55:4219327030-001; 001
0.17359.97.37.922.22/28/2016 08:54:4719327030-010; 002
0.24197.377.77222/28/2016 08:55:2519327030-011; 003

0.19387.87.46.5322.92/28/2016 08:56:0019327030-012; 004
0.17362.77.357.0422.42/28/2016 08:55:0719327030-013; 005
0.18369.77.447.4222.52/28/2016 08:56:1319327030-016; 006

0.153167.527.7921.92/28/2016 08:56:3019327030-100; 000
0.163466.548.0123.32/29/2016 08:57:2320127030-001; 001
0.16332.86.58.5323.22/29/2016 08:57:0820127030-010; 002
0.17347.86.358.8922.52/29/2016 08:56:3120127030-011; 003
0.173616.418.7522.62/29/2016 08:56:5220127030-012; 004
0.16338.36.359.122.42/29/2016 08:56:1320127030-013; 005
0.16341.66.657.6423.52/29/2016 08:57:5720127030-016; 006
0.15316.37.127.98222/29/2016 08:59:5420227030-100; 000
0.15317.96.67.823.52/29/2016 08:57:4120127030-100; 000
0.17348.177.7822.52/29/2016 08:59:2620227030-001; 001
0.16340.67.057.8822.42/29/2016 08:59:3920227030-010; 002
0.16335.26.787.6823.32/29/2016 08:58:2720227030-011; 003
0.16336.26.936.8322.92/29/2016 08:59:1120227030-012; 004
0.16343.86.76.323.42/29/2016 08:58:1120227030-013; 005
0.16332.16.886.3523.62/29/2016 08:58:5020227030-016; 006
0.15315.37.338.0622.12/29/2016 09:01:4320327030-100; 000
0.17347.97.237.4722.62/29/2016 09:00:5320327030-001; 001
0.16332.47.147.9722.72/29/2016 09:00:0820327030-010; 002
0.16332.47.227.7922.82/29/2016 09:00:3820327030-011; 003
0.16336.37.257.3223.22/29/2016 09:01:0820327030-012; 004
0.17360.67.157.122.72/29/2016 09:00:2420327030-013; 005
0.16344.97.287.5422.72/29/2016 09:01:2320327030-016; 006

0.15316.16.738.38223/1/2016 08:57:2421127030-100; 000
0.16339.76.658.7221.83/1/2016 08:57:0721127030-001; 001
0.163266.569.03223/1/2016 08:56:4121127030-010; 002
0.173526.478.0721.53/1/2016 08:56:1321127030-011; 003
0.173526.498.8821.53/1/2016 08:56:2821127030-012; 004
0.16344.46.59.2921.43/1/2016 08:55:5521127030-013; 005
0.17346.46.758.4921.63/1/2016 08:57:3821127030-016; 006
0.15319.17.198.3121.23/1/2016 08:59:4021227030-100; 000
0.16334.97.098.2121.93/1/2016 08:59:1021227030-001; 001
0.16329.67.158.3921.73/1/2016 08:59:2521227030-010; 002
0.163406.938.2621.93/1/2016 08:58:2021227030-011; 003

Data Appendix Page 24 of 72



SalinitySpCondpHDOTempDateTimeDayReplicateESI Code
pptuS/cmSUmg/LCM/D/Y

0.16332.77.038.04223/1/2016 08:58:5421227030-012; 004
0.16343.26.868.0421.73/1/2016 08:58:0121227030-013; 005
0.16332.177.4722.33/1/2016 08:58:3621227030-016; 006
0.153177.378.4321.53/1/2016 09:01:3521327030-100; 000
0.16328.37.317.9821.93/1/2016 09:00:4921327030-001; 001
0.15323.27.228.3921.83/1/2016 08:59:5421327030-010; 002
0.16336.37.298.3221.83/1/2016 09:00:3221327030-011; 003
0.16333.57.327.94223/1/2016 09:01:0321327030-012; 004
0.163357.238.0121.93/1/2016 09:00:1121327030-013; 005
0.16330.97.347.9121.83/1/2016 09:01:2121327030-016; 006

0.15311.27.498.1222.43/2/2016 09:14:5822127030-100; 000
0.16337.87.488.0622.33/2/2016 09:14:2622127030-001; 001
0.15323.57.498.3722.43/2/2016 09:13:4922127030-010; 002
0.17350.97.37.6422.13/2/2016 09:12:3722127030-011; 003
0.17360.37.418.33223/2/2016 09:13:2422127030-012; 004
0.17346.27.398.41223/2/2016 09:11:2022127030-013; 005
0.173467.58.0922.13/2/2016 09:15:2822127030-016; 006
0.15317.47.548.2321.83/2/2016 09:21:3822227030-100; 000
0.16331.37.498.322.23/2/2016 09:20:4822227030-001; 001
0.16329.17.548.3322.13/2/2016 09:21:0722227030-010; 002
0.16337.97.397.8522.33/2/2016 09:17:2822227030-011; 003
0.16329.27.457.9922.33/2/2016 09:20:2522227030-012; 004
0.16342.97.437.0322.23/2/2016 09:16:0222227030-013; 005
0.16326.87.366.3122.63/2/2016 09:19:3722227030-016; 006
0.15316.67.698.3921.93/2/2016 09:24:3322327030-100; 000
0.15324.77.68.1322.23/2/2016 09:23:1122327030-001; 001
0.15323.37.568.422.23/2/2016 09:21:5722327030-010; 002
0.16333.57.598.2922.23/2/2016 09:22:5022327030-011; 003
0.16332.77.68.0422.33/2/2016 09:23:3222327030-012; 004
0.163307.578.2222.23/2/2016 09:22:2822327030-013; 005
0.16327.37.648.1622.13/2/2016 09:23:5722327030-016; 006

0.15313.47.017.7921.73/3/2016 08:56:4623127030-100; 000
0.16332.87.01821.63/3/2016 08:56:2923127030-001; 001
0.163267.037.9821.73/3/2016 08:56:1123127030-010; 002
0.16340.47.117.9421.33/3/2016 08:55:4323127030-011; 003
0.163327.057.9921.53/3/2016 08:55:5823127030-012; 004
0.16341.77.318.0721.23/3/2016 08:55:2723127030-013; 005
0.16329.97.027.9121.63/3/2016 08:57:0423127030-016; 006
0.15313.37.228.11213/3/2016 08:59:1823227030-100; 000
0.16327.37.157.9321.63/3/2016 08:58:4623227030-001; 001
0.16326.17.198.0621.53/3/2016 08:59:0023227030-010; 002
0.16332.87.057.8321.73/3/2016 08:57:3723227030-011; 003
0.16329.57.127.421.63/3/2016 08:58:3323227030-012; 004
0.16337.57.015.1221.63/3/2016 08:57:1923227030-013; 005
0.16330.17.097.42223/3/2016 08:57:5223227030-016; 006
0.15312.77.358.0821.23/3/2016 09:00:5223327030-100; 000
0.16326.67.37.9321.43/3/2016 09:00:1023327030-001; 001
0.15312.17.238.2421.33/3/2016 08:59:2923327030-010; 002
0.16336.37.278.1921.53/3/2016 08:59:5823327030-011; 003
0.16329.17.317.3721.73/3/2016 09:00:2423327030-012; 004
0.16333.57.248.0121.43/3/2016 08:59:4123327030-013; 005
0.16331.47.314.6421.43/3/2016 09:00:3923327030-016; 006

0.15312.17.347.65233/4/2016 08:45:2424127030-100; 000
0.16332.17.317.7922.83/4/2016 08:44:5324127030-001; 001
0.16326.37.288.0222.63/4/2016 08:44:3224127030-010; 002
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0.16345.17.187.9821.83/4/2016 08:43:5624127030-011; 003
0.16333.17.258.0122.23/4/2016 08:44:1624127030-012; 004
0.16344.87.138.1121.63/4/2016 08:43:3724127030-013; 005
0.16332.17.417.77233/4/2016 08:46:1524127030-016; 006
0.153147.578.2421.43/4/2016 08:50:4024227030-100; 000
0.15324.17.558.1322.13/4/2016 08:49:4824227030-001; 001
0.15320.67.588.1422.23/4/2016 08:50:1524227030-010; 002
0.16335.77.437.6622.73/4/2016 08:48:0724227030-011; 003
0.15320.87.557.9422.43/4/2016 08:49:1624227030-012; 004
0.16341.97.387.3322.73/4/2016 08:47:0624227030-013; 005
0.16329.17.487.8822.93/4/2016 08:48:3024227030-016; 006
0.15313.27.628.3421.23/4/2016 08:53:4224327030-100; 000
0.15324.17.618.0921.93/4/2016 08:52:4524327030-001; 001
0.15321.17.598.32223/4/2016 08:51:0724327030-010; 002
0.15325.17.618.1422.33/4/2016 08:52:2824327030-011; 003
0.15323.67.617.8222.73/4/2016 08:53:0424327030-012; 004
0.16330.67.587.9722.23/4/2016 08:51:5624327030-013; 005
0.15323.97.628.15223/4/2016 08:53:2224327030-016; 006

0.153117.198.3122.33/5/2016 09:28:1425127030-100; 000
0.16330.77.168.3722.33/5/2016 09:27:5225127030-001; 001
0.153257.118.5622.33/5/2016 09:27:2525127030-010; 002
0.16343.46.958.4821.63/5/2016 09:26:4625127030-011; 003
0.16335.57.028.6221.93/5/2016 09:27:0325127030-012; 004
0.16332.76.98.2521.43/5/2016 09:26:2425127030-013; 005
0.16329.57.28.4522.13/5/2016 09:28:2925127030-016; 006
0.15314.37.418.4521.23/5/2016 09:31:1425227030-100; 000
0.16327.77.368.5721.53/5/2016 09:30:2825227030-001; 001
0.15323.27.48.5121.73/5/2016 09:30:5425227030-010; 002
0.16334.27.258.28223/5/2016 09:29:1725227030-011; 003
0.15324.57.328.3421.93/5/2016 09:29:5925227030-012; 004
0.16344.27.27.58223/5/2016 09:28:5825227030-013; 005
0.16331.57.298.0422.33/5/2016 09:29:4025227030-016; 006
0.15311.77.58.5921.23/5/2016 09:33:0825327030-100; 000
0.16328.47.468.3621.43/5/2016 09:32:2125327030-001; 001
0.15323.67.428.5921.63/5/2016 09:31:3225327030-010; 002
0.163407.448.5521.53/5/2016 09:32:0525327030-011; 003
0.16326.67.468.2121.93/5/2016 09:32:3625327030-012; 004
0.16332.77.428.3921.73/5/2016 09:31:5025327030-013; 005
0.16327.67.488.4721.53/5/2016 09:32:5125327030-016; 006

0.15315.67.47.8422.23/6/2016 08:59:4126127030-100; 000
0.16338.67.387.7822.23/6/2016 08:59:2426127030-001; 001
0.16329.77.378.0122.23/6/2016 08:59:1126127030-010; 002
0.17349.67.286.6521.53/6/2016 08:58:4026127030-011; 003
0.16340.47.327.8421.93/6/2016 08:58:5826127030-012; 004
0.16338.57.317.6421.33/6/2016 08:58:2226127030-013; 005
0.16336.97.47.2322.13/6/2016 08:59:5726127030-016; 006
0.15318.87.528.29213/6/2016 09:01:5226227030-100; 000
0.16330.17.488.3221.43/6/2016 09:01:2226227030-001; 001
0.16327.97.518.2721.73/6/2016 09:01:3826227030-010; 002
0.163407.437.2621.93/6/2016 09:00:3126227030-011; 003
0.163307.447.7721.83/6/2016 09:01:0426227030-012; 004
0.16344.57.46.6821.83/6/2016 09:00:1326227030-013; 005
0.18369.67.44.6422.53/6/2016 09:00:4526227030-016; 006
0.15315.77.68.4621.13/6/2016 09:03:2726327030-100; 000
0.16334.97.578.2521.33/6/2016 09:02:4926327030-001; 001
0.16329.37.538.3721.53/6/2016 09:02:0526327030-010; 002
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0.16343.37.558.3621.53/6/2016 09:02:3826327030-011; 003
0.16331.67.577.9321.83/6/2016 09:03:0426327030-012; 004
0.16334.57.548.2621.73/6/2016 09:02:2126327030-013; 005
0.16329.67.588.2721.43/6/2016 09:03:1426327030-016; 006

0.15316.87.089.4122.43/7/2016 08:52:1527127030-100; 000
0.16339.77.069.4522.33/7/2016 08:51:5727127030-001; 001
0.16331.67.079.7422.33/7/2016 08:51:4327127030-010; 002
0.17353.27.119.7221.73/7/2016 08:51:1327127030-011; 003
0.16342.87.069.622.13/7/2016 08:51:3027127030-012; 004
0.16343.47.39.9721.53/7/2016 08:50:5427127030-013; 005
0.16335.17.089.6122.23/7/2016 08:52:2827127030-016; 006
0.15320.97.359.521.23/7/2016 08:54:2127227030-100; 000
0.16335.67.289.5421.63/7/2016 08:53:5027227030-001; 001
0.16328.77.339.4821.93/7/2016 08:54:0627227030-010; 002
0.163417.179.1922.13/7/2016 08:53:0727227030-011; 003
0.16334.67.269.4121.93/7/2016 08:53:3927227030-012; 004
0.17347.47.139.41223/7/2016 08:52:4827227030-013; 005
0.16332.47.229.1122.43/7/2016 08:53:2127227030-016; 006
0.15316.97.528.9221.33/7/2016 08:56:0627327030-100; 000
0.16340.47.478.6721.53/7/2016 08:55:2327327030-001; 001
0.16333.67.399.5521.63/7/2016 08:54:3627327030-010; 002
0.17346.87.459.2321.63/7/2016 08:55:0927327030-011; 003
0.16338.37.457.8223/7/2016 08:55:3927327030-012; 004
0.16335.87.429.221.83/7/2016 08:54:5327327030-013; 005
0.16330.27.498.5721.73/7/2016 08:55:5327327030-016; 006

0.15317.27.187.4522.33/8/2016 08:48:4028127030-100; 000
0.16342.57.137.2222.43/8/2016 08:48:2228127030-001; 001
0.16333.67.097.6422.43/8/2016 08:47:5928127030-010; 002
0.17359.96.97.3821.73/8/2016 08:47:2028127030-011; 003
0.17346.377.6222.13/8/2016 08:47:4228127030-012; 004
0.16345.46.787.6621.53/8/2016 08:46:4028127030-013; 005
0.16336.77.227.5622.23/8/2016 08:48:5928127030-016; 006
0.15322.77.457.1121.33/8/2016 08:51:3828227030-100; 000
0.16340.67.437.8121.63/8/2016 08:51:0128227030-001; 001
0.16330.57.467.7121.93/8/2016 08:51:1828227030-010; 002
0.16341.37.337.6422.13/8/2016 08:49:5328227030-011; 003
0.16339.87.417.5121.93/8/2016 08:50:4328227030-012; 004
0.17347.47.277.56223/8/2016 08:49:2828227030-013; 005
0.163337.397.5122.43/8/2016 08:50:1928227030-016; 006
0.15317.47.557.8721.43/8/2016 08:53:5628327030-100; 000
0.163457.57.4521.53/8/2016 08:52:5428327030-001; 001
0.16338.77.467.7721.73/8/2016 08:51:5928327030-010; 002
0.17350.57.517.7721.73/8/2016 08:52:3328327030-011; 003
0.17359.77.416223/8/2016 08:53:1628327030-012; 004
0.16336.77.497.7521.83/8/2016 08:52:1828327030-013; 005
0.16331.67.537.6121.73/8/2016 08:53:3628327030-016; 006
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Report Name: MicroPoint1 Statistics
Report Date: Mar 30, 2016 01:18:51 PM EDT
File Name: P:\GENERAL PROJECTS\RPT-active\ERA 27030 E&E 18 Mile Creek\27030 L variegatus\

Teletemp Data\Lv Teletemp Data 100216-090316.csv
Title: Untitled Dataset
Device: MicroPoint1 - Temperature Recorder
Hardware Revision: REV2 (64K)
Serial Number: M35457
Device ID: Temp
Data Start Date: Feb 10, 2016 12:36:03 PM EST
Data End Date: Mar 09, 2016 07:36:03 AM EST
Reading Rate: 1 Hour
Readings: 54 to 721 of 1229
Last Calibration Date: Oct 21, 2015
Next Calibration Date: Oct 21, 2016

 Channel 1 - Temperature
Minimum .......... 20.1 °C
Maximum .......... 24.3 °C
Average .......... 22.23503 °C
Standard Deviation .......... 0.9016396 °C
Mean Kinetic Temperature .......... 22.2786 °C
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Device Name: MicroPoint1
Device Description: Temperature Recorder
Serial Number: M35457
Device ID: Temp

Channel 1
Reading Number Date and Time (EST) Temperature (°C)

1 2016-02-10 12:36:03 20.4
2 2016-02-10 13:36:03 20.4
3 2016-02-10 14:36:03 20.4
4 2016-02-10 15:36:03 20.3
5 2016-02-10 16:36:03 20.2
6 2016-02-10 17:36:03 20.3
7 2016-02-10 18:36:03 20.4
8 2016-02-10 19:36:03 20.3
9 2016-02-10 20:36:03 20.3

10 2016-02-10 21:36:03 20.3
11 2016-02-10 22:36:03 20.2
12 2016-02-10 23:36:03 20.2
13 2016-02-11 00:36:03 20.2
14 2016-02-11 01:36:03 20.2
15 2016-02-11 02:36:03 20.1
16 2016-02-11 03:36:03 20.1
17 2016-02-11 04:36:03 20.1
18 2016-02-11 05:36:03 20.1
19 2016-02-11 06:36:03 20.1
20 2016-02-11 07:36:03 20.1
21 2016-02-11 08:36:03 20.2
22 2016-02-11 09:36:03 20.2
23 2016-02-11 10:36:03 20.3
24 2016-02-11 11:36:03 20.3
25 2016-02-11 12:36:03 20.4
26 2016-02-11 13:36:03 20.6
27 2016-02-11 14:36:03 21
28 2016-02-11 15:36:03 21.2
29 2016-02-11 16:36:03 21.2
30 2016-02-11 17:36:03 21.1
31 2016-02-11 18:36:03 21.1
32 2016-02-11 19:36:03 21
33 2016-02-11 20:36:03 20.9
34 2016-02-11 21:36:03 20.9
35 2016-02-11 22:36:03 20.8
36 2016-02-11 23:36:03 20.6
37 2016-02-12 00:36:03 20.7
38 2016-02-12 01:36:03 20.6
39 2016-02-12 02:36:03 20.4

Data Appendix Page 30 of 72



40 2016-02-12 03:36:03 20.4
41 2016-02-12 04:36:03 20.4
42 2016-02-12 05:36:03 20.4
43 2016-02-12 06:36:03 20.4
44 2016-02-12 07:36:03 20.2
45 2016-02-12 08:36:03 20.3
46 2016-02-12 09:36:03 20.3
47 2016-02-12 10:36:03 20.2
48 2016-02-12 11:36:03 20.2
49 2016-02-12 12:36:03 20.1
50 2016-02-12 13:36:03 20.6
51 2016-02-12 14:36:03 21
52 2016-02-12 15:36:03 21.3
53 2016-02-12 16:36:03 21.4
54 2016-02-12 17:36:03 21.5
55 2016-02-12 18:36:03 21.6
56 2016-02-12 19:36:03 21.6
57 2016-02-12 20:36:03 21.7
58 2016-02-12 21:36:03 21.7
59 2016-02-12 22:36:03 21.7
60 2016-02-12 23:36:03 21.7
61 2016-02-13 00:36:03 21.8
62 2016-02-13 01:36:03 21.7
63 2016-02-13 02:36:03 21.7
64 2016-02-13 03:36:03 21.8
65 2016-02-13 04:36:03 21.7
66 2016-02-13 05:36:03 21.7
67 2016-02-13 06:36:03 21.6
68 2016-02-13 07:36:03 21.7
69 2016-02-13 08:36:03 21.7
70 2016-02-13 09:36:03 22
71 2016-02-13 10:36:03 22.2
72 2016-02-13 11:36:03 22.1
73 2016-02-13 12:36:03 22.3
74 2016-02-13 13:36:03 22.4
75 2016-02-13 14:36:03 22.4
76 2016-02-13 15:36:03 22.4
77 2016-02-13 16:36:03 22.2
78 2016-02-13 17:36:03 22.1
79 2016-02-13 18:36:03 22.1
80 2016-02-13 19:36:03 22.1
81 2016-02-13 20:36:03 22
82 2016-02-13 21:36:03 22
83 2016-02-13 22:36:03 21.9
84 2016-02-13 23:36:03 21.9
85 2016-02-14 00:36:03 21.8
86 2016-02-14 01:36:03 21.6
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87 2016-02-14 02:36:03 21.4
88 2016-02-14 03:36:03 21.3
89 2016-02-14 04:36:03 21.2
90 2016-02-14 05:36:03 21
91 2016-02-14 06:36:03 21
92 2016-02-14 07:36:03 20.8
93 2016-02-14 08:36:03 20.6
94 2016-02-14 09:36:03 20.4
95 2016-02-14 10:36:03 20.3
96 2016-02-14 11:36:03 20.5
97 2016-02-14 12:36:03 20.8
98 2016-02-14 13:36:03 21.1
99 2016-02-14 14:36:03 21.5

100 2016-02-14 15:36:03 21.4
101 2016-02-14 16:36:03 21.4
102 2016-02-14 17:36:03 21.3
103 2016-02-14 18:36:03 21.3
104 2016-02-14 19:36:03 21.4
105 2016-02-14 20:36:03 21.5
106 2016-02-14 21:36:03 21.4
107 2016-02-14 22:36:03 21.4
108 2016-02-14 23:36:03 21.6
109 2016-02-15 00:36:03 21.6
110 2016-02-15 01:36:03 21.6
111 2016-02-15 02:36:03 21.5
112 2016-02-15 03:36:03 21.5
113 2016-02-15 04:36:03 21.4
114 2016-02-15 05:36:03 21.4
115 2016-02-15 06:36:03 21.4
116 2016-02-15 07:36:03 21.4
117 2016-02-15 08:36:03 21.2
118 2016-02-15 09:36:03 20.9
119 2016-02-15 10:36:03 20.8
120 2016-02-15 11:36:03 20.9
121 2016-02-15 12:36:03 20.9
122 2016-02-15 13:36:03 21.2
123 2016-02-15 14:36:03 21.4
124 2016-02-15 15:36:03 21.5
125 2016-02-15 16:36:03 21.7
126 2016-02-15 17:36:03 21.7
127 2016-02-15 18:36:03 21.8
128 2016-02-15 19:36:03 22
129 2016-02-15 20:36:03 22.1
130 2016-02-15 21:36:03 22.2
131 2016-02-15 22:36:03 22.4
132 2016-02-15 23:36:03 22.4
133 2016-02-16 00:36:03 22.4
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134 2016-02-16 01:36:03 22.4
135 2016-02-16 02:36:03 22.4
136 2016-02-16 03:36:03 22.4
137 2016-02-16 04:36:03 22.5
138 2016-02-16 05:36:03 22.5
139 2016-02-16 06:36:03 22.6
140 2016-02-16 07:36:03 22.6
141 2016-02-16 08:36:03 22.7
142 2016-02-16 09:36:03 22.7
143 2016-02-16 10:36:03 22.7
144 2016-02-16 11:36:03 22.8
145 2016-02-16 12:36:03 22.9
146 2016-02-16 13:36:03 22.9
147 2016-02-16 14:36:03 22.9
148 2016-02-16 15:36:03 23
149 2016-02-16 16:36:03 23
150 2016-02-16 17:36:03 23.1
151 2016-02-16 18:36:03 23.1
152 2016-02-16 19:36:03 23.2
153 2016-02-16 20:36:03 23.3
154 2016-02-16 21:36:03 23.4
155 2016-02-16 22:36:03 23.4
156 2016-02-16 23:36:03 23.4
157 2016-02-17 00:36:03 23.4
158 2016-02-17 01:36:03 23.3
159 2016-02-17 02:36:03 23.2
160 2016-02-17 03:36:03 23
161 2016-02-17 04:36:03 22.9
162 2016-02-17 05:36:03 22.9
163 2016-02-17 06:36:03 22.8
164 2016-02-17 07:36:03 22.8
165 2016-02-17 08:36:03 22.8
166 2016-02-17 09:36:03 22.7
167 2016-02-17 10:36:03 22.8
168 2016-02-17 11:36:03 22.7
169 2016-02-17 12:36:03 22.6
170 2016-02-17 13:36:03 22.7
171 2016-02-17 14:36:03 22.6
172 2016-02-17 15:36:03 22.5
173 2016-02-17 16:36:03 22.6
174 2016-02-17 17:36:03 22.6
175 2016-02-17 18:36:03 22.5
176 2016-02-17 19:36:03 22.6
177 2016-02-17 20:36:03 22.5
178 2016-02-17 21:36:03 22.4
179 2016-02-17 22:36:03 22.6
180 2016-02-17 23:36:03 22.4
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181 2016-02-18 00:36:03 22.4
182 2016-02-18 01:36:03 22.4
183 2016-02-18 02:36:03 22.5
184 2016-02-18 03:36:03 22.5
185 2016-02-18 04:36:03 22.5
186 2016-02-18 05:36:03 22.5
187 2016-02-18 06:36:03 22.4
188 2016-02-18 07:36:03 22.4
189 2016-02-18 08:36:03 22.4
190 2016-02-18 09:36:03 22.4
191 2016-02-18 10:36:03 22.4
192 2016-02-18 11:36:03 22.2
193 2016-02-18 12:36:03 22.1
194 2016-02-18 13:36:03 22.1
195 2016-02-18 14:36:03 22.1
196 2016-02-18 15:36:03 22.1
197 2016-02-18 16:36:03 22.1
198 2016-02-18 17:36:03 22.1
199 2016-02-18 18:36:03 22.1
200 2016-02-18 19:36:03 22.1
201 2016-02-18 20:36:03 22.1
202 2016-02-18 21:36:03 22.1
203 2016-02-18 22:36:03 22.2
204 2016-02-18 23:36:03 22.1
205 2016-02-19 00:36:03 22.1
206 2016-02-19 01:36:03 22.1
207 2016-02-19 02:36:03 22.1
208 2016-02-19 03:36:03 22.1
209 2016-02-19 04:36:03 22.1
210 2016-02-19 05:36:03 22.1
211 2016-02-19 06:36:03 22.1
212 2016-02-19 07:36:03 22.1
213 2016-02-19 08:36:03 22.1
214 2016-02-19 09:36:03 22.1
215 2016-02-19 10:36:03 22.2
216 2016-02-19 11:36:03 22.1
217 2016-02-19 12:36:03 22
218 2016-02-19 13:36:03 21.9
219 2016-02-19 14:36:03 21.8
220 2016-02-19 15:36:03 21.8
221 2016-02-19 16:36:03 21.8
222 2016-02-19 17:36:03 21.7
223 2016-02-19 18:36:03 21.8
224 2016-02-19 19:36:03 21.8
225 2016-02-19 20:36:03 21.8
226 2016-02-19 21:36:03 21.9
227 2016-02-19 22:36:03 21.9
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228 2016-02-19 23:36:03 21.9
229 2016-02-20 00:36:03 22.1
230 2016-02-20 01:36:03 22.2
231 2016-02-20 02:36:03 22.4
232 2016-02-20 03:36:03 22.5
233 2016-02-20 04:36:03 22.6
234 2016-02-20 05:36:03 22.7
235 2016-02-20 06:36:03 22.8
236 2016-02-20 07:36:03 23
237 2016-02-20 08:36:03 22.9
238 2016-02-20 09:36:03 23.1
239 2016-02-20 10:36:03 23.1
240 2016-02-20 11:36:03 23.2
241 2016-02-20 12:36:03 23.2
242 2016-02-20 13:36:03 23.4
243 2016-02-20 14:36:03 23.4
244 2016-02-20 15:36:03 23.4
245 2016-02-20 16:36:03 23.4
246 2016-02-20 17:36:03 23.2
247 2016-02-20 18:36:03 23.1
248 2016-02-20 19:36:03 23.1
249 2016-02-20 20:36:03 23
250 2016-02-20 21:36:03 22.9
251 2016-02-20 22:36:03 23
252 2016-02-20 23:36:03 23.1
253 2016-02-21 00:36:03 23.2
254 2016-02-21 01:36:03 23.3
255 2016-02-21 02:36:03 23.5
256 2016-02-21 03:36:03 23.6
257 2016-02-21 04:36:03 23.8
258 2016-02-21 05:36:03 23.9
259 2016-02-21 06:36:03 23.9
260 2016-02-21 07:36:03 24
261 2016-02-21 08:36:03 24.1
262 2016-02-21 09:36:03 24.1
263 2016-02-21 10:36:03 24.2
264 2016-02-21 11:36:03 24.2
265 2016-02-21 12:36:03 24.2
266 2016-02-21 13:36:03 24.2
267 2016-02-21 14:36:03 24.1
268 2016-02-21 15:36:03 24.1
269 2016-02-21 16:36:03 24
270 2016-02-21 17:36:03 23.9
271 2016-02-21 18:36:03 23.8
272 2016-02-21 19:36:03 23.8
273 2016-02-21 20:36:03 23.8
274 2016-02-21 21:36:03 23.7
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275 2016-02-21 22:36:03 23.7
276 2016-02-21 23:36:03 23.8
277 2016-02-22 00:36:03 23.9
278 2016-02-22 01:36:03 24.1
279 2016-02-22 02:36:03 24.1
280 2016-02-22 03:36:03 24.2
281 2016-02-22 04:36:03 24.2
282 2016-02-22 05:36:03 24.3
283 2016-02-22 06:36:03 24.3
284 2016-02-22 07:36:03 24.3
285 2016-02-22 08:36:03 24.2
286 2016-02-22 09:36:03 23.8
287 2016-02-22 10:36:03 22.9
288 2016-02-22 11:36:03 22.7
289 2016-02-22 12:36:03 22.6
290 2016-02-22 13:36:03 22.7
291 2016-02-22 14:36:03 22.8
292 2016-02-22 15:36:03 22.6
293 2016-02-22 16:36:03 22.6
294 2016-02-22 17:36:03 22.6
295 2016-02-22 18:36:03 22.7
296 2016-02-22 19:36:03 22.8
297 2016-02-22 20:36:03 22.8
298 2016-02-22 21:36:03 22.8
299 2016-02-22 22:36:03 22.8
300 2016-02-22 23:36:03 22.9
301 2016-02-23 00:36:03 22.9
302 2016-02-23 01:36:03 23
303 2016-02-23 02:36:03 23
304 2016-02-23 03:36:03 23.1
305 2016-02-23 04:36:03 23.1
306 2016-02-23 05:36:03 23.1
307 2016-02-23 06:36:03 23.1
308 2016-02-23 07:36:03 23.1
309 2016-02-23 08:36:03 23
310 2016-02-23 09:36:03 22.9
311 2016-02-23 10:36:03 23.1
312 2016-02-23 11:36:03 23.2
313 2016-02-23 12:36:03 23.2
314 2016-02-23 13:36:03 23.3
315 2016-02-23 14:36:03 23.3
316 2016-02-23 15:36:03 23.2
317 2016-02-23 16:36:03 23.1
318 2016-02-23 17:36:03 22.9
319 2016-02-23 18:36:03 22.9
320 2016-02-23 19:36:03 22.9
321 2016-02-23 20:36:03 23
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322 2016-02-23 21:36:03 23
323 2016-02-23 22:36:03 23.1
324 2016-02-23 23:36:03 23.2
325 2016-02-24 00:36:03 23.4
326 2016-02-24 01:36:03 23.6
327 2016-02-24 02:36:03 23.7
328 2016-02-24 03:36:03 23.8
329 2016-02-24 04:36:03 23.9
330 2016-02-24 05:36:03 24
331 2016-02-24 06:36:03 23.9
332 2016-02-24 07:36:03 23.9
333 2016-02-24 08:36:03 23.9
334 2016-02-24 09:36:03 23.5
335 2016-02-24 10:36:03 23.8
336 2016-02-24 11:36:03 23.9
337 2016-02-24 12:36:03 23.8
338 2016-02-24 13:36:03 23.4
339 2016-02-24 14:36:03 23.3
340 2016-02-24 15:36:03 23.2
341 2016-02-24 16:36:03 23.1
342 2016-02-24 17:36:03 23.1
343 2016-02-24 18:36:03 23.2
344 2016-02-24 19:36:03 23
345 2016-02-24 20:36:03 23.1
346 2016-02-24 21:36:03 23.1
347 2016-02-24 22:36:03 23.1
348 2016-02-24 23:36:03 23.2
349 2016-02-25 00:36:03 23.2
350 2016-02-25 01:36:03 23.2
351 2016-02-25 02:36:03 23.2
352 2016-02-25 03:36:03 23.3
353 2016-02-25 04:36:03 23.6
354 2016-02-25 05:36:03 23.6
355 2016-02-25 06:36:03 23.6
356 2016-02-25 07:36:03 23.6
357 2016-02-25 08:36:03 23.7
358 2016-02-25 09:36:03 23.8
359 2016-02-25 10:36:03 23.6
360 2016-02-25 11:36:03 23.6
361 2016-02-25 12:36:03 23.6
362 2016-02-25 13:36:03 23.7
363 2016-02-25 14:36:03 23.6
364 2016-02-25 15:36:03 23.6
365 2016-02-25 16:36:03 23.5
366 2016-02-25 17:36:03 23.3
367 2016-02-25 18:36:03 23.2
368 2016-02-25 19:36:03 23.2
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369 2016-02-25 20:36:03 23
370 2016-02-25 21:36:03 22.9
371 2016-02-25 22:36:03 23
372 2016-02-25 23:36:03 22.9
373 2016-02-26 00:36:03 22.8
374 2016-02-26 01:36:03 22.8
375 2016-02-26 02:36:03 22.9
376 2016-02-26 03:36:03 22.9
377 2016-02-26 04:36:03 22.9
378 2016-02-26 05:36:03 22.8
379 2016-02-26 06:36:03 22.7
380 2016-02-26 07:36:03 22.8
381 2016-02-26 08:36:03 22.9
382 2016-02-26 09:36:03 22.8
383 2016-02-26 10:36:03 22.9
384 2016-02-26 11:36:03 22.7
385 2016-02-26 12:36:03 22.7
386 2016-02-26 13:36:03 23
387 2016-02-26 14:36:03 23.1
388 2016-02-26 15:36:03 22.9
389 2016-02-26 16:36:03 22.8
390 2016-02-26 17:36:03 22.9
391 2016-02-26 18:36:03 23.1
392 2016-02-26 19:36:03 23.1
393 2016-02-26 20:36:03 22.9
394 2016-02-26 21:36:03 23
395 2016-02-26 22:36:03 22.8
396 2016-02-26 23:36:03 22.4
397 2016-02-27 00:36:03 22.4
398 2016-02-27 01:36:03 22.2
399 2016-02-27 02:36:03 22.2
400 2016-02-27 03:36:03 22.2
401 2016-02-27 04:36:03 22.2
402 2016-02-27 05:36:03 22.1
403 2016-02-27 06:36:03 22.2
404 2016-02-27 07:36:03 22.5
405 2016-02-27 08:36:03 21.4
406 2016-02-27 09:36:03 22.1
407 2016-02-27 10:36:03 22.6
408 2016-02-27 11:36:03 22.7
409 2016-02-27 12:36:03 22.8
410 2016-02-27 13:36:03 22.8
411 2016-02-27 14:36:03 22.8
412 2016-02-27 15:36:03 22.8
413 2016-02-27 16:36:03 22.8
414 2016-02-27 17:36:03 22.9
415 2016-02-27 18:36:03 22.9
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416 2016-02-27 19:36:03 23
417 2016-02-27 20:36:03 23
418 2016-02-27 21:36:03 23
419 2016-02-27 22:36:03 22.9
420 2016-02-27 23:36:03 22.6
421 2016-02-28 00:36:03 22.6
422 2016-02-28 01:36:03 22.6
423 2016-02-28 02:36:03 22.5
424 2016-02-28 03:36:03 22.5
425 2016-02-28 04:36:03 22.6
426 2016-02-28 05:36:03 22.5
427 2016-02-28 06:36:03 22.6
428 2016-02-28 07:36:03 22.8
429 2016-02-28 08:36:03 22.9
430 2016-02-28 09:36:03 22.9
431 2016-02-28 10:36:03 22.9
432 2016-02-28 11:36:03 23
433 2016-02-28 12:36:03 23.1
434 2016-02-28 13:36:03 23.1
435 2016-02-28 14:36:03 23.2
436 2016-02-28 15:36:03 23.2
437 2016-02-28 16:36:03 23.2
438 2016-02-28 17:36:03 23.2
439 2016-02-28 18:36:03 23.2
440 2016-02-28 19:36:03 23.2
441 2016-02-28 20:36:03 23.2
442 2016-02-28 21:36:03 23.2
443 2016-02-28 22:36:03 23
444 2016-02-28 23:36:03 22.6
445 2016-02-29 00:36:03 22.5
446 2016-02-29 01:36:03 22.6
447 2016-02-29 02:36:03 22.6
448 2016-02-29 03:36:03 22.6
449 2016-02-29 04:36:03 22.6
450 2016-02-29 05:36:03 22.6
451 2016-02-29 06:36:03 22.7
452 2016-02-29 07:36:03 23
453 2016-02-29 08:36:03 22.6
454 2016-02-29 09:36:03 22.2
455 2016-02-29 10:36:03 22.3
456 2016-02-29 11:36:03 22.2
457 2016-02-29 12:36:03 22.2
458 2016-02-29 13:36:03 22.2
459 2016-02-29 14:36:03 22.2
460 2016-02-29 15:36:03 22.2
461 2016-02-29 16:36:03 22.2
462 2016-02-29 17:36:03 22.2
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463 2016-02-29 18:36:03 22.2
464 2016-02-29 19:36:03 22.2
465 2016-02-29 20:36:03 22.2
466 2016-02-29 21:36:03 22.1
467 2016-02-29 22:36:03 22.2
468 2016-02-29 23:36:03 22.4
469 2016-03-01 00:36:03 22.6
470 2016-03-01 01:36:03 22.5
471 2016-03-01 02:36:03 22.6
472 2016-03-01 03:36:03 22.5
473 2016-03-01 04:36:03 22.5
474 2016-03-01 05:36:03 22.4
475 2016-03-01 06:36:03 22.2
476 2016-03-01 07:36:03 21.9
477 2016-03-01 08:36:03 21.9
478 2016-03-01 09:36:03 21.8
479 2016-03-01 10:36:03 21.9
480 2016-03-01 11:36:03 21.9
481 2016-03-01 12:36:03 21.8
482 2016-03-01 13:36:03 21.8
483 2016-03-01 14:36:03 21.9
484 2016-03-01 15:36:03 21.8
485 2016-03-01 16:36:03 21.8
486 2016-03-01 17:36:03 21.8
487 2016-03-01 18:36:03 21.9
488 2016-03-01 19:36:03 21.9
489 2016-03-01 20:36:03 21.9
490 2016-03-01 21:36:03 21.9
491 2016-03-01 22:36:03 22.1
492 2016-03-01 23:36:03 22.2
493 2016-03-02 00:36:03 22.2
494 2016-03-02 01:36:03 22.2
495 2016-03-02 02:36:03 22.3
496 2016-03-02 03:36:03 22.4
497 2016-03-02 04:36:03 22.4
498 2016-03-02 05:36:03 22.5
499 2016-03-02 06:36:03 22.5
500 2016-03-02 07:36:03 22.4
501 2016-03-02 08:36:03 22.3
502 2016-03-02 09:36:03 22.1
503 2016-03-02 10:36:03 22
504 2016-03-02 11:36:03 22
505 2016-03-02 12:36:03 21.9
506 2016-03-02 13:36:03 21.9
507 2016-03-02 14:36:03 21.9
508 2016-03-02 15:36:03 21.9
509 2016-03-02 16:36:03 21.8
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510 2016-03-02 17:36:03 21.9
511 2016-03-02 18:36:03 21.8
512 2016-03-02 19:36:03 21.8
513 2016-03-02 20:36:03 21.7
514 2016-03-02 21:36:03 21.6
515 2016-03-02 22:36:03 21.8
516 2016-03-02 23:36:03 22.2
517 2016-03-03 00:36:03 22.4
518 2016-03-03 01:36:03 22.3
519 2016-03-03 02:36:03 22.2
520 2016-03-03 03:36:03 22.1
521 2016-03-03 04:36:03 22
522 2016-03-03 05:36:03 21.9
523 2016-03-03 06:36:03 21.9
524 2016-03-03 07:36:03 21.8
525 2016-03-03 08:36:03 21.6
526 2016-03-03 09:36:03 21.2
527 2016-03-03 10:36:03 21.4
528 2016-03-03 11:36:03 21.6
529 2016-03-03 12:36:03 21.8
530 2016-03-03 13:36:03 21.9
531 2016-03-03 14:36:03 21.9
532 2016-03-03 15:36:03 22.1
533 2016-03-03 16:36:03 22.3
534 2016-03-03 17:36:03 22.4
535 2016-03-03 18:36:03 22.4
536 2016-03-03 19:36:03 22.4
537 2016-03-03 20:36:03 22.4
538 2016-03-03 21:36:03 22.4
539 2016-03-03 22:36:03 22.4
540 2016-03-03 23:36:03 22.2
541 2016-03-04 00:36:03 22.1
542 2016-03-04 01:36:03 22
543 2016-03-04 02:36:03 21.9
544 2016-03-04 03:36:03 21.9
545 2016-03-04 04:36:03 21.8
546 2016-03-04 05:36:03 21.9
547 2016-03-04 06:36:03 22
548 2016-03-04 07:36:03 22.2
549 2016-03-04 08:36:03 22.1
550 2016-03-04 09:36:03 21.5
551 2016-03-04 10:36:03 21
552 2016-03-04 11:36:03 21.5
553 2016-03-04 12:36:03 21.8
554 2016-03-04 13:36:03 21.9
555 2016-03-04 14:36:03 21.5
556 2016-03-04 15:36:03 21.5
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557 2016-03-04 16:36:03 21.6
558 2016-03-04 17:36:03 21.6
559 2016-03-04 18:36:03 21.6
560 2016-03-04 19:36:03 21.6
561 2016-03-04 20:36:03 21.6
562 2016-03-04 21:36:03 21.6
563 2016-03-04 22:36:03 21.7
564 2016-03-04 23:36:03 22
565 2016-03-05 00:36:03 21.9
566 2016-03-05 01:36:03 21.9
567 2016-03-05 02:36:03 21.9
568 2016-03-05 03:36:03 21.9
569 2016-03-05 04:36:03 21.9
570 2016-03-05 05:36:03 21.9
571 2016-03-05 06:36:03 21.8
572 2016-03-05 07:36:03 21.5
573 2016-03-05 08:36:03 21.4
574 2016-03-05 09:36:03 21.6
575 2016-03-05 10:36:03 21.6
576 2016-03-05 11:36:03 21.6
577 2016-03-05 12:36:03 21.5
578 2016-03-05 13:36:03 21.4
579 2016-03-05 14:36:03 21.4
580 2016-03-05 15:36:03 21.4
581 2016-03-05 16:36:03 21.4
582 2016-03-05 17:36:03 21.4
583 2016-03-05 18:36:03 21.3
584 2016-03-05 19:36:03 21.3
585 2016-03-05 20:36:03 21.3
586 2016-03-05 21:36:03 21.3
587 2016-03-05 22:36:03 21.5
588 2016-03-05 23:36:03 21.7
589 2016-03-06 00:36:03 21.8
590 2016-03-06 01:36:03 21.8
591 2016-03-06 02:36:03 21.8
592 2016-03-06 03:36:03 21.8
593 2016-03-06 04:36:03 21.8
594 2016-03-06 05:36:03 21.8
595 2016-03-06 06:36:03 21.8
596 2016-03-06 07:36:03 21.5
597 2016-03-06 08:36:03 21.4
598 2016-03-06 09:36:03 21.4
599 2016-03-06 10:36:03 21.6
600 2016-03-06 11:36:03 21.6
601 2016-03-06 12:36:03 21.6
602 2016-03-06 13:36:03 21.6
603 2016-03-06 14:36:03 21.6
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604 2016-03-06 15:36:03 21.6
605 2016-03-06 16:36:03 21.6
606 2016-03-06 17:36:03 21.6
607 2016-03-06 18:36:03 21.6
608 2016-03-06 19:36:03 21.6
609 2016-03-06 20:36:03 21.6
610 2016-03-06 21:36:03 21.6
611 2016-03-06 22:36:03 21.6
612 2016-03-06 23:36:03 21.9
613 2016-03-07 00:36:03 22.1
614 2016-03-07 01:36:03 22.1
615 2016-03-07 02:36:03 22.2
616 2016-03-07 03:36:03 22.1
617 2016-03-07 04:36:03 22
618 2016-03-07 05:36:03 22
619 2016-03-07 06:36:03 21.9
620 2016-03-07 07:36:03 21.8
621 2016-03-07 08:36:03 21.6
622 2016-03-07 09:36:03 21.6
623 2016-03-07 10:36:03 21.6
624 2016-03-07 11:36:03 21.6
625 2016-03-07 12:36:03 21.6
626 2016-03-07 13:36:03 21.6
627 2016-03-07 14:36:03 21.5
628 2016-03-07 15:36:03 21.5
629 2016-03-07 16:36:03 21.6
630 2016-03-07 17:36:03 21.6
631 2016-03-07 18:36:03 21.6
632 2016-03-07 19:36:03 21.6
633 2016-03-07 20:36:03 21.6
634 2016-03-07 21:36:03 21.6
635 2016-03-07 22:36:03 21.8
636 2016-03-07 23:36:03 22.2
637 2016-03-08 00:36:03 22.4
638 2016-03-08 01:36:03 22.4
639 2016-03-08 02:36:03 22.4
640 2016-03-08 03:36:03 22.4
641 2016-03-08 04:36:03 22.3
642 2016-03-08 05:36:03 22.4
643 2016-03-08 06:36:03 22.1
644 2016-03-08 07:36:03 21.8
645 2016-03-08 08:36:03 21.7
646 2016-03-08 09:36:03 21.6
647 2016-03-08 10:36:03 21.6
648 2016-03-08 11:36:03 21.6
649 2016-03-08 12:36:03 21.6
650 2016-03-08 13:36:03 21.5
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651 2016-03-08 14:36:03 21.4
652 2016-03-08 15:36:03 21.4
653 2016-03-08 16:36:03 21.4
654 2016-03-08 17:36:03 21.4
655 2016-03-08 18:36:03 21.4
656 2016-03-08 19:36:03 21.4
657 2016-03-08 20:36:03 21.4
658 2016-03-08 21:36:03 21.3
659 2016-03-08 22:36:03 21.4
660 2016-03-08 23:36:03 21.8
661 2016-03-09 00:36:03 22.1
662 2016-03-09 01:36:03 22.1
663 2016-03-09 02:36:03 22.1
664 2016-03-09 03:36:03 22.2
665 2016-03-09 04:36:03 22.2
666 2016-03-09 05:36:03 22.3
667 2016-03-09 06:36:03 22.2
668 2016-03-09 07:36:03 21.8
669 2016-03-09 08:36:03 21.6
670 2016-03-09 09:36:03 21.8
671 2016-03-09 10:36:03 21.9
672 2016-03-09 11:36:03 21.9
673 2016-03-09 12:36:03 22
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27030STUDY:

Ecology & Environment, Inc.CLIENT:

18 Mile Creek Toxicity Ecological Risk EvaluationPROJECT:

Lumbriculus variegatus, oligochaete, Bioaccumulation EvaluationASSAY:

Overlying Water Alkalinity SummaryTASK:

EPA 310.2METHOD:

Sample
AnalyzedSampledUnitsQLimitResultMatrixLab IDDayNumberField IDESI Code
02/12/1602/10/16 0930mg/L 274Water27036-10000000Laboratory Control27030-100
02/12/1602/10/16 0930mg/L 270Water27036-10100001OU2-SED0427030-001
02/12/1602/10/16 0930mg/L 275Water27036-10200002OU2-SED0527030-010
02/12/1602/10/16 0930mg/L 272Water27036-10300003OU2-SED0627030-011
02/12/1602/10/16 0930mg/L 275Water27036-10400004OU2-SED0727030-012
02/12/1602/10/16 0930mg/L 283Water27036-10500005OU2-SED0927030-013
02/12/1602/10/16 0930mg/L 275Water27036-10600006OU2-SED0827030-016
02/12/1602/10/16 0930mg/L 264Water27036-10700-MHR W-99027016

03/02/1602/17/16 0915mg/L 281Water27036-20007000Laboratory Control27030-100
03/02/1602/17/16 0915mg/L 292Water27036-20107001OU2-SED0427030-001
03/02/1602/17/16 0915mg/L 292Water27036-20207002OU2-SED0527030-010
03/02/1602/17/16 0915mg/L 283Water27036-20307003OU2-SED0627030-011
03/02/1602/17/16 0915mg/L 290Water27036-20407004OU2-SED0727030-012
03/02/1602/17/16 0915mg/L 292Water27036-20507005OU2-SED0927030-013
03/02/1602/17/16 0915mg/L 286Water27036-20607006OU2-SED0827030-016
03/02/1602/17/16 0915mg/L 274Water27036-20707-MHR W-99027016

03/02/1602/24/16 0940mg/L 272Water27036-30014000Laboratory Control27030-100
03/02/1602/24/16 0940mg/L 275Water27036-30114001OU2-SED0427030-001
03/02/1602/24/16 0940mg/L 276Water27036-30214002OU2-SED0527030-010
03/02/1602/24/16 0940mg/L 279Water27036-30314003OU2-SED0627030-011
03/02/1602/24/16 0940mg/L 279Water27036-30414004OU2-SED0727030-012
03/02/1602/24/16 0940mg/L 281Water27036-30514005OU2-SED0927030-013
03/02/1602/24/16 0940mg/L 279Water27036-30614006OU2-SED0827030-016
03/02/1602/24/16 0940mg/L 269Water27036-30714-MHR W-99027016

03/14/1603/02/16 0955mg/L 265Water27036-40021000Laboratory Control27030-100
03/14/1603/02/16 0955mg/L 272Water27036-40121001OU2-SED0427030-001
03/14/1603/02/16 0955mg/L 271Water27036-40221002OU2-SED0527030-010
03/14/1603/02/16 0955mg/L 279Water27036-40321003OU2-SED0627030-011
03/14/1603/02/16 0955mg/L 280Water27036-40421004OU2-SED0727030-012
03/14/1603/02/16 0955mg/L 270Water27036-40521005OU2-SED0927030-013
03/14/1603/02/16 0955mg/L 276Water27036-40621006OU2-SED0827030-016
03/14/1603/02/16 0955mg/L 262Water27036-40721-MHR W-99027016
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02/12/1602/10/16 0930mg/L 275Water27036-10200002OU2-SED0527030-010
02/12/1602/10/16 0930mg/L 272Water27036-10300003OU2-SED0627030-011

03/14/1603/09/16 0720mg/L 268Water27036-50028000Laboratory Control27030-100
03/14/1603/09/16 0720mg/L 277Water27036-50128001OU2-SED0427030-001
03/14/1603/09/16 0720mg/L 278Water27036-50228002OU2-SED0527030-010
03/14/1603/09/16 0720mg/L 282Water27036-50328003OU2-SED0627030-011
03/14/1603/09/16 0720mg/L 275Water27036-50428004OU2-SED0727030-012
03/14/1603/09/16 0720mg/L 284Water27036-50528005OU2-SED0927030-013
03/14/1603/09/16 0720mg/L 277Water27036-50628006OU2-SED0827030-016
03/14/1603/09/16 0720mg/L 267Water27036-50728-MHR W-99027016

Data Appendix Page 46 of 72



27030STUDY:

Ecology & Environment, Inc.CLIENT:

18 Mile Creek Toxicity Ecological Risk EvaluationPROJECT:

Lumbriculus variegatus, oligochaete, Bioaccumulation EvaluationASSAY:

Overlying Water Hardness SummaryTASK:

SW846 3rd Ed. 6020METHOD:

Sample
AnalyzedSampledUnitsQLimitResultMatrixLab IDDayNumberField IDESI Code
02/12/1602/10/16 0930mg/L0.3110Water27036-10800000Laboratory Control27030-100
02/12/1602/10/16 0930mg/L0.3110Water27036-10900001OU2-SED0427030-001
02/12/1602/10/16 0930mg/L0.3110Water27036-11000002OU2-SED0527030-010
02/12/1602/10/16 0930mg/L0.3110Water27036-11100003OU2-SED0627030-011
02/12/1602/10/16 0930mg/L0.3110Water27036-11200004OU2-SED0727030-012
02/12/1602/10/16 0930mg/L0.3120Water27036-11300005OU2-SED0927030-013
02/12/1602/10/16 0930mg/L0.3120Water27036-11400006OU2-SED0827030-016
02/12/1602/10/16 0930mg/L0.395Water27036-11500-MHR W-99027016

03/02/1602/17/16 0915mg/L0.3110Water27036-20807000Laboratory Control27030-100
03/02/1602/17/16 0915mg/L0.3140Water27036-20907001OU2-SED0427030-001
03/02/1602/17/16 0915mg/L0.3130Water27036-21007002OU2-SED0527030-010
03/02/1602/17/16 0915mg/L0.3120Water27036-21107003OU2-SED0627030-011
03/02/1602/17/16 0915mg/L0.3130Water27036-21207004OU2-SED0727030-012
03/02/1602/17/16 0915mg/L0.3140Water27036-21307005OU2-SED0927030-013
03/02/1602/17/16 0915mg/L0.3130Water27036-21407006OU2-SED0827030-016
03/02/1602/17/16 0915mg/L0.3110Water27036-21507-MHR W-99027016

03/02/1602/24/16 0940mg/L0.3100Water27036-30814000Laboratory Control27030-100
03/02/1602/24/16 0940mg/L0.3110Water27036-30914001OU2-SED0427030-001
03/02/1602/24/16 0940mg/L0.3110Water27036-31014002OU2-SED0527030-010
03/02/1602/24/16 0940mg/L0.3120Water27036-31114003OU2-SED0627030-011
03/02/1602/24/16 0940mg/L0.3120Water27036-31214004OU2-SED0727030-012
03/02/1602/24/16 0940mg/L0.3120Water27036-31314005OU2-SED0927030-013
03/02/1602/24/16 0940mg/L0.3120Water27036-31414006OU2-SED0827030-016
03/02/1602/24/16 0940mg/L0.3100Water27036-31514-MHR W-99027016

03/14/1603/02/16 0955mg/L0.396Water27036-40821000Laboratory Control27030-100
03/14/1603/02/16 0955mg/L0.3110Water27036-40921001OU2-SED0427030-001
03/14/1603/02/16 0955mg/L0.3100Water27036-41021002OU2-SED0527030-010
03/14/1603/02/16 0955mg/L0.3120Water27036-41121003OU2-SED0627030-011
03/14/1603/02/16 0955mg/L0.3120Water27036-41221004OU2-SED0727030-012
03/14/1603/02/16 0955mg/L0.3120Water27036-41321005OU2-SED0927030-013
03/14/1603/02/16 0955mg/L0.3120Water27036-41421006OU2-SED0827030-016
03/14/1603/02/16 0955mg/L0.395Water27036-41521-MHR W-99027016
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02/12/1602/10/16 0930mg/L0.3110Water27036-11000002OU2-SED0527030-010
02/12/1602/10/16 0930mg/L0.3110Water27036-11100003OU2-SED0627030-011

03/14/1603/09/16 0720mg/L0.398Water27036-50828000Laboratory Control27030-100
03/14/1603/09/16 0720mg/L0.3110Water27036-50928001OU2-SED0427030-001
03/14/1603/09/16 0720mg/L0.3110Water27036-51028002OU2-SED0527030-010
03/14/1603/09/16 0720mg/L0.3120Water27036-51128003OU2-SED0627030-011
03/14/1603/09/16 0720mg/L0.3110Water27036-51228004OU2-SED0727030-012
03/14/1603/09/16 0720mg/L0.3120Water27036-51328005OU2-SED0927030-013
03/14/1603/09/16 0720mg/L0.3110Water27036-51428006OU2-SED0827030-016
03/14/1603/09/16 0720mg/L0.396Water27036-51528-MHR W-99027016
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27030STUDY:

Ecology & Environment, Inc.CLIENT:

18 Mile Creek Toxicity Ecological Risk EvaluationPROJECT:

Lumbriculus variegatus, oligochaete, Bioaccumulation EvaluationASSAY:

Overlying Water Ammonia SummaryTASK:

SM 4500-NH3 GMETHOD:

Sample
AnalyzedSampledUnitsQLimitResultMatrixLab IDDayNumberField IDESI Code
02/11/1602/12/16mg/L as N0.11.1Water27036-11600000Laboratory Control27030-100
02/11/1602/12/16mg/L as N0.1NDWater27036-11700001OU2-SED0427030-001
02/23/1602/12/16mg/L as N0.1NDWater27036-11800002OU2-SED0527030-010
02/23/1602/12/16mg/L as N0.1NDWater27036-11900003OU2-SED0627030-011
02/23/1602/12/16mg/L as N0.1NDWater27036-12000004OU2-SED0727030-012
02/23/1602/12/16mg/L as N0.1NDWater27036-12100005OU2-SED0927030-013
02/23/1602/12/16mg/L as N0.1NDWater27036-12200006OU2-SED0827030-016
02/23/1602/12/16mg/L as N0.1NDWater27036-12300-MHR W-99027016

02/23/1603/02/16mg/L as N0.10.47Water27036-21607000Laboratory Control27030-100
02/23/1603/02/16mg/L as N0.10.3Water27036-21707001OU2-SED0427030-001
02/23/1603/02/16mg/L as N0.10.12Water27036-21807002OU2-SED0527030-010
02/23/1603/02/16mg/L as N0.10.12Water27036-21907003OU2-SED0627030-011
02/23/1603/02/16mg/L as N0.10.4Water27036-22007004OU2-SED0727030-012
02/23/1603/02/16mg/L as N0.10.3Water27036-22107005OU2-SED0927030-013
02/23/1603/02/16mg/L as N0.10.13Water27036-22207006OU2-SED0827030-016
02/23/1603/02/16mg/L as N0.1NDWater27036-22307-MHR W-99027016

03/01/1603/02/16mg/L as N0.10.23Water27036-31614000Laboratory Control27030-100
03/01/1603/02/16mg/L as N0.1NDWater27036-31714001OU2-SED0427030-001
03/01/1603/02/16mg/L as N0.1NDWater27036-31814002OU2-SED0527030-010
03/01/1603/02/16mg/L as N0.1NDWater27036-31914003OU2-SED0627030-011
03/01/1603/02/16mg/L as N0.1NDWater27036-32014004OU2-SED0727030-012
03/01/1603/02/16mg/L as N0.10.14Water27036-32114005OU2-SED0927030-013
03/01/1603/02/16mg/L as N0.10.1Water27036-32214006OU2-SED0827030-016
03/16/1603/02/16mg/L as N0.1NDWater27036-32314-MHR W-99027016

03/16/1603/14/16mg/L as N0.10.12Water27036-41621000Laboratory Control27030-100
03/16/1603/14/16mg/L as N0.1NDWater27036-41721001OU2-SED0427030-001
03/16/1603/14/16mg/L as N0.1NDWater27036-41821002OU2-SED0527030-010
03/16/1603/14/16mg/L as N0.1NDWater27036-41921003OU2-SED0627030-011
03/16/1603/14/16mg/L as N0.10.12Water27036-42021004OU2-SED0727030-012
03/16/1603/14/16mg/L as N0.10.15Water27036-42121005OU2-SED0927030-013
03/16/1603/14/16mg/L as N0.1NDWater27036-42221006OU2-SED0827030-016
03/16/1603/14/16mg/L as N0.1NDWater27036-42321-MHR W-99027016
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02/23/1602/12/16mg/L as N0.1NDWater27036-11800002OU2-SED0527030-010
02/23/1602/12/16mg/L as N0.1NDWater27036-11900003OU2-SED0627030-011

03/16/1603/14/16mg/L as N0.1NDWater27036-51628000Laboratory Control27030-100
03/16/1603/14/16mg/L as N0.1NDWater27036-51728001OU2-SED0427030-001
03/16/1603/14/16mg/L as N0.1NDWater27036-51828002OU2-SED0527030-010
03/16/1603/14/16mg/L as N0.1NDWater27036-51928003OU2-SED0627030-011
03/16/1603/14/16mg/L as N0.1NDWater27036-52028004OU2-SED0727030-012
03/16/1603/14/16mg/L as N0.1NDWater27036-52128005OU2-SED0927030-013
03/16/1603/14/16mg/L as N0.1NDWater27036-52228006OU2-SED0827030-016
03/16/1603/14/16mg/L as N0.1NDWater27036-52328-MHR W-99027016
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27030STUDY:

Ecology & Environment, Inc.CLIENT:

18 Mile Creek Toxicity Ecological Risk EvaluationPROJECT:

Lumbriculus variegatus, oligochaete, Bioaccumulation EvaluationASSAY:

Overlying Water Total Organic Carbon SummaryTASK:

SM 5310 CMETHOD:

Sample
AnalyzedSampledUnitsQLimitMatrixResultLab IDDayNumberField IDESI Code
02/11/1602/10/16 0930mg/L0.4Water1.127036-12400000Laboratory Control27030-100
02/11/1602/10/16 0930mg/L0.4WaterND27036-12500001OU2-SED0427030-001
02/11/1602/10/16 0930mg/L0.4Water0.527036-12600002OU2-SED0527030-010
02/11/1602/10/16 0930mg/L0.4Water0.627036-12700003OU2-SED0627030-011
02/11/1602/10/16 0930mg/L0.4Water0.527036-12800004OU2-SED0727030-012
02/11/1602/10/16 0930mg/L0.4Water0.627036-12900005OU2-SED0927030-013
02/11/1602/10/16 0930mg/L0.4Water0.527036-13000006OU2-SED0827030-016
02/11/1602/10/16 0930mg/L0.4WaterND27036-13100-MHR W-99027016

03/10/1603/09/16 0720mg/L0.4WaterND27036-52428000Laboratory Control27030-100
03/10/1603/09/16 0720mg/L0.4Water0.627036-52528001OU2-SED0427030-001
03/10/1603/09/16 0720mg/L0.4Water0.527036-52628002OU2-SED0527030-010
03/10/1603/09/16 0720mg/L0.4Water0.727036-52728003OU2-SED0627030-011
03/10/1603/09/16 0720mg/L0.4Water0.527036-52828004OU2-SED0727030-012
03/10/1603/09/16 0720mg/L0.4Water0.827036-52928005OU2-SED0927030-013
03/10/1603/09/16 0720mg/L0.4Water0.527036-53028006OU2-SED0827030-016
03/10/1603/09/16 0720mg/L0.4WaterND27036-53128-MHR W-99027016
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27030STUDY:

Ecology & Environment, Inc.CLIENT:

18 Mile Creek Toxicity Ecological Risk EvaluationPROJECT:

Lumbriculus variegatus, oligochaete, Bioaccumulation EvaluationASSAY:

Loss on Ignition SummaryTASK:

SM4500 5310 Ed. 22METHOD:

Sample
AnalyzedSampledUnitsQLimitResultMatrixNumberField IDESI Code

09/25/1508/10/15 1250%0.52.3Solid000Formulated Lab Sediment27030-500
02/06/16 082001/25/16 1030%0.518Solid001OU2-SED0427030-001
02/06/16 082001/26/16 0900%0.539Solid002OU2-SED0527030-010
02/06/16 082001/26/16 1315%0.517Solid003OU2-SED0627030-011
02/06/16 082001/26/16 1415%0.519Solid004OU2-SED0727030-012
02/06/16 082001/26/16 1605%0.520Solid005OU2-SED0927030-013
02/06/16 082001/26/16 1510%0.520Solid006OU2-SED0827030-016
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ESI
       ______________________________________________________________________________________________________________________

Page 1 of  1SAMPLE RECEIPT AND CONDITION DOCUMENTATION

27030STUDY NO:

SDG No:

Eighteen Mile Creek Soil and Sediment Toxicity InvestigationProject:

ESIDelivered via:

01/29/16 0830Date and TIme Logged into Lab:         01/28/16 0830Date and Time Received:

RAMLogged into Lab by: DWReceived By:

NAAir bill included in folder if received?NoAir bill / Way bill:
NACustody Seals present?YesCooler on ice/packs:
NACustody Seals intact?NACooler Blank Temp (C) at arrival:

2Number of COC Pages:
COC Serial Number(s):

YesDoes the info on the COC match the samples?YesCOC Complete:

YesWere samples received within holding time?YesSampled Date:
YesWere all samples properly labeled?YesField ID complete:

YesWere proper sample containers used?YesSampled Time:

YesWere samples received intact? (none broken or leaking)YesAnalysis request:

YesWere sample volumes sufficient for requested analysis?YesCOC Signed and dated:

NAWere VOC vials free of headspace?YesWere all samples received?

NApH Test strip  ID number:Not requiredClient notification/authorization:

VerifiedReq'dBottle

Pres'nPres'nAnalysis RequestedMxLab IDField ID

4C2x5 gallonSubsample: Chems; Lv28DS27030-001OU2-SED04
4C3x1 gallonSubsample: Chems; Ef28DS27030-002OU2-SS20

4C3x1 gallonSubsample: Chems; Ef28DS27030-003OU2-SS21

4C4x1 gallonSubsample: Chems; Ef28DS27030-004OU2-SS15

4C3x1 gallonSubsample: Chems; Ef28DS27030-005OU2-SS22

4C3x1 gallonSubsample: Chems; Ef28DS27030-006OU2-SS18

4C4x1 gallonSubsample: Chems; Ef28DS27030-007OU2-SS19
4C3x1 gallonSubsample: Chems; Ef28DS27030-008OU2-SS23

4C3x1 gallonSubsample: Chems; Ef28DS27030-009OU2-SS24

4C2x5 gallonSubsample: Chems; Lv28DS27030-010OU2-SED05

4C2x5 gallonSubsample: Chems; Lv28DS27030-011OU2-SED06

4C2x5 gallonSubsample: Chems; Lv28DS27030-012OU2-SED07

4C2x5 gallonSubsample: Chems; Lv28DS27030-013OU2-SED09

4C3x1 gallonSubsample: Chems; Ef28DS27030-014OU2-SS17

4C3x1 gallonSubsample: Chems; Ef28DS27030-015OU2-SS16

4C2x5 gallonSubsample: Chems; Lv28DS27030-016OU2-SED08

Notes and qualifications:

see project specific documents

__________________________________________________________________________________________________________________
EnviroSystems, Inc.         One Lafayette Road         P.O. Box 778         Hampton, NH  03842-0778         (603) 926-3345  fax (603) 926-3521         www.envirosystems.com
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1317 South 13th Avenue

Kelso, WA  98626

The estimated completion date for this work is:  4/5/16

Samples for analysis have been received by ALS Environmental on 3/15/16 and assigned our Service Request number K1602618.  Please verify the following 

information and notify me of any corrections as soon as possible.

Confirmation of Sample Receipt

To:

Fax:

Phone:

Email:

From:

Email:

 Kurt Clarkson

 Kurt.Clarkson@alsglobal.com

 360-577-7222 x3356

 360-636-1068Fax:

Phone:

 Ken Simon

 ksimon@envirosystems.com

 

 603-926-3345

Report To:

EnviroSystems, Inc.

Ken Simon

One Lafayette Road

Hampton, NH   03842

Billing Address:

EnviroSystems, Inc.

Ken Simon

One Lafayette Road

Hampton, NH   03842

Client: 

Project: 18 Mile Creek/ESI Study Number: 27030

Tier: IVEDD Required: Yes

EnviroSystems, Inc.

Comments:

Thank you for your business!
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A - Test is Authorized P - Test is Authorized for 

Prep Only

C - Test has been CancelledH - Test is On Hold * - Test has assigned QCHP - Test is On Hold 
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K1602618-001 Laboratory Control Animal Tissue 3/ 8/16 HP HP HP A A A HP

K1602618-002 OU-SS20 Animal Tissue 3/ 8/16 HP HP HP A A A HP

K1602618-003 OU-SS21 Animal Tissue 3/ 8/16 HP HP HP A A A HP

K1602618-004 OU-SS15 Animal Tissue 3/ 8/16 HP HP HP A A A HP

K1602618-005 OU-SS22 Animal Tissue 3/ 8/16 HP HP HP A A A HP

K1602618-006 OU-SS18 Animal Tissue 3/ 8/16 HP HP HP A A A HP

K1602618-007 OU-SS19 Animal Tissue 3/ 8/16 HP HP HP A A A HP

K1602618-008 OU-SS23 Animal Tissue 3/ 8/16 HP HP HP A A A HP

K1602618-009 OU-SS24 Animal Tissue 3/ 8/16 HP HP HP A A A HP

K1602618-010 OU-SS17 Animal Tissue 3/ 8/16 HP HP HP A A A HP

K1602618-011 OU-SS16 Animal Tissue 3/ 8/16 HP HP HP A A A HP

K1602618-012 Pre-tissue E.f. Animal Tissue 2/ 7/16 HP HP HP A A A HP

K1602618-013 Laboratory Control Animal Tissue 3/10/16 HP HP HP A A A HP

K1602618-014 OU2-SED04 Animal Tissue 3/10/16 HP HP HP A A A HP
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K1602618-015 OU2-SED05 Animal Tissue 3/10/16 HP HP HP A A A HP

K1602618-016 OU2-SED06 Animal Tissue 3/10/16 HP HP HP A A A HP

K1602618-017 OU2-SED07 Animal Tissue 3/10/16 HP HP HP A A A HP

K1602618-018 OU2-SED09 Animal Tissue 3/10/16 HP HP HP A A A HP

K1602618-019 OU2-SED08 Animal Tissue 3/10/16 HP HP HP A A A HP

K1602618-020 Pre-tissue L.v. Animal Tissue 2/ 9/16 HP HP HP A A A HP

Test Comments:

Group Test/Method Samples Comments

LJ 180001-208270D/PAH SIMSemivoa GCMS
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TOXICOLOGICAL EVALUATION
OF SOIL SAMPLES

Eighteen Mile Creek Site
OU 2 Remedial Investigation/Feasibility Study

Lockport, New York

Eisenia fetida 28 Day Survival and Bioaccumulation Evaluation

1.0 INTRODUCTION

This report presents the results of a chronic exposure toxicity test completed on soil samples collected
from the Eighteen Mile Creek Site located in Lockport, New York in support of the OU 2 Remedial
Investigation/Feasibility Study. Samples were provided by Ecology and Environment, Incorporated (E&E),
Lancaster, New York. Testing was based on programs and protocols developed by the ASTM (2011) and US
EPA (1989). The toxicity of the samples was assessed by conducting 28 day exposure assays with the
earthworm, Eisenia fetida. Toxicity tests and tissue metals analyses were performed at EnviroSystems,
Incorporated (ESI), Hampton, New Hampshire.  Tissues were shipped to Australian Laboratory Services
(ALS), Kelso, Washington for body burden analysis of pesticides, PCB Aroclors, polyaromatic hydrocarbons,
percent moisture and lipids.

Toxicity tests expose groups of organisms to environmental samples, a laboratory control and field
reference sites for a specified period to assess potential impacts on a variety of endpoints, such as survival
or bioaccumulation potential. Analysis of variance techniques are used to determine the relative impact of the
samples as compared to the laboratory control and/or field reference sites. The endpoints for this study were
body burden and survival. 

2.0 MATERIALS AND METHODS

2.1 General Methods, Biological Evaluations

Toxicological and analytical protocols used in this program follow procedures outlined in Standard
Methods for the Examination of Water and Wastewater, 22nd Edition (APHA 2012), Standard Guide for
Conducting Laboratory Soil Toxicity or Bioaccumulation Tests With the Lumbricid Earthworm Eisenia Fetida
and the Enchytraeid Potworm Enchytraeus albidus (ASTM 2011), and Protocol for Short Term Toxicity
Screening of Hazardous Waste Sites (EPA 1989). These protocols provide standard approaches for physical
and chemical analysis and for the evaluation of toxicological effects of soils on terrestrial organisms.

2.2 Test Species

E. fetida were originally obtained from The Worm Farm, Durham, California and held in culture at ESI
for several months prior to testing. Worms used in the assays were adults with a well-developed clitellum and
having a wet weight between 300 and 500 mg. Prior to the test, a representative group of worms were rinsed
with deionized water, blotted dry, and weighed to the nearest 0.1 mg to determine the mean initial weight, and
these data are included in the data appendix. A portion of the lot was also retained for pre-exposure tissue
analyses, and these data may be found along with the chemistry data package provided under separate cover.

2.3 Test Samples

Soil samples received for analysis were inspected to determine integrity, given unique sample numbers
and logged into the laboratory sample management database. Once logged in, the samples were placed in
a secure storage area maintained at 4±2 EC. A listing of sample sites, sample collection, and receipt
information is summarized in Table 1. An aliquot of each sample was analyzed for loss on ignition (percent
carbon) to estimate the level of organic carbon and soil pH.  In addition, aliquots of the soil were shipped to
ChemTech Consulting Group for subsequent chemical analysis.  The soil characteristics are provided in Table
2 and in the Data Appendix, and the chain of custody records can be found in the Data Appendix..

Eisenia fetida 28 Day Toxicological and Bioaccumulation Evaluation.
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The control substrate was Coast of Maine Cow Manure Compost (A-4181) that was sieved through
a 4mm screen and then hydrated using deionized water.

2.4 Eisenia fetida 28 Day Toxicological and Bioaccumulation Evaluation

Endpoints for the 28 day exposure study were body burden (bioaccumulation) and survival. Test
chambers for the assay were 9 cm diameter by 30 cm tall acrylic cylinders. The bottom of the cylinders were
sealed with 200 µm mesh Nitex® screen attached using silicone adhesive. The top of the cylinder was
covered with Parafilm® with holes to allow ventilation. Prior to adding soil, the cylinders were filled with rinsed
crushed stone to a depth of approximately 1.5-2 cm. Cylinders were then filled with enough soil to exceed a
loading rate of 16 mg soil/individual test organism/day of exposure, which was equivalent to approximately
300 mL of soil for survival replicates and 600 mL of soil for the bioaccumulation replicates. Each individual 
cylinder was then placed in a shallow plastic dish. Deionized water was added to each dish to a depth
approximately equal to the top of the crushed stone. The water levels were checked and maintained
throughout the assay.  On day 16, some desiccation was noted in test replicates. As a corrective action for
this, the shallow plastic dishes were replaced with 1 L beakers to allow for more water volume retention to
keep the soils appropriately saturated. 

Before the addition of organisms, test chambers were randomized using the CETIS™, version 1.8.6.6,
(Comprehensive Environmental Toxicity Information System) software program. Worms with well developed
clitilum were randomly assigned to test vessels. The test utilized 5 replicates with 10 worms per replicate for
the survival endpoint and 3 replicates with approximately 40 grams of worms per replicate added for the
bioaccumulation endpoint. Cylinders were placed in an incubator set to 25EC. During the exposure period,
incubator temperature was checked daily for the duration of the assay and hourly using a data logger. Lighting
was set at 24 hours illumination and light intensity was maintained at 100-1000 Lux. The worms were not fed
during the assay.

After placing worms in the test chambers with soil, all worms burrowed within 1 hour. General
observation were made and recorded daily, including when watering took place and if any instances of worms
not burrowing or actively attempting to avoid the sample occured. After 28 days exposure, chambers were
uncovered and the contents removed onto trays. Living worms were removed from the soil, counted for the
survival endpoint from the first 5 replicates, rinsed with deionized water to remove soil particles and placed
in a petri dish lined with moistened filter paper overnight to allow for depuration. Living worms from the 3
replicates for bioaccumulation were removed from the soil and placed in tri-pour containers lined with damp
paper towel and allowed to depurate overnight. After the depuration period, worms from all 8 replicates were
rinsed again with deionized water to remove soil particles, blotted dry and combined to obtain the total wet
weight of organisms recovered to the nearest 0.1 milligram for each sample location. Total recovered wet
weights are summarized in Table 3.  Worms were then allocated into two jars prior to being frozen. One jar
was then transferred to ESI’s chemistry group for body burden analysis for metals, and the other jar was
transferred to ALS for subsequent analysis, and the chain of custody records can be found in the Data
Appendix.

2.5 Tissue Body Burden Analysis - Metals

Worm tissues were digested whole in hot nitric acid followed by hot hydrochloric acid for a total of 1
hour. After digestion, the samples were brought to a final volume with Milli-Q® water and filtered at 0.45 µm.
The filtered digestates were analyzed using EPA SW-846 Method 6020, Inductively Coupled Plasma - Mass
Spectrometry (ICP-MS).  

2.6 Statistical Analysis

Data from the first 5 replicates were analyzed using CETIS™ software to evaluate differences in
survival between worms exposed to the test soils and those exposed to the laboratory control soil. The data
sets were then evaluated to determine normality of distribution and homogeneity of sample variance.
Subsequently, data sets were also evaluated using the appropriate parametric or non-parametric Analysis of
Variance (ANOVA) statistic. Statistical comparisons were made based on survival data recorded upon assay
termination on day 28. Pair-wise comparisons were made using the appropriate statistical evaluation. The
statistical difference was evaluated at α = 0.05.
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2.7 Quality Control

As part of the ongoing laboratory quality control program, reference toxicant evaluations are conducted
monthly, or whenever new batches of organisms are received for testing purposes. These results provide
relative health and response data while allowing for comparison with historic data sets. Results were within
two standard deviations of the historic mean for the species and are summarized in Table 4.

Quality Control data from the chemical analysis are provided in the chemical data package provided
under separate cover.

3.0 RESULTS AND DISCUSSION

3.1 Exposure Conditions

Based on daily observations, the mean temperature during the assay was 24.1EC with a range of 24
to 25EC. Confirmation temperature data collected using a data logger documented a mean temperature of
23.5EC with a range of 23.2 to 23.7EC. The acceptable temperature required by protocol is a mean value of
22±1EC with maximum limits of 19 to 25EC.

3.2 Survival and Wet Weight

The results presented in Table 5 show that at the end of the 28 day exposure period, the laboratory
control had a mean survival of100% (CV = 0%), which meets ESI’s protocol acceptability criterion of $90%
for survival. The total wet weight for worms recovered from the laboratory control was 120.86 g, with individual
project site samples ranging from 78.0 to 115.2 g (Table 3). The weight of worms recovered from all
treatments, (laboratory control and project sites), were sufficient for chemical analysis.

3.3 Protocol Deviations

Review of data generated during the 28-day exposure period documented one deviation from ESI’s
protocol. Hourly temperature data collected during the assay documented that the mean temperature during
the 28-day exposure period was 23.5EC.  Protocol dictates incubation should be set at 22±1EC, but not to
exceed 19 - 25EC for the assay duration. The incubator was set to 25EC and ranged from 24 - 25EC. While
testing temperatures were not maintained at that lower range, they did not exceed the maximum for the testing
protocol over the course of the study. Based on the ASTM method protocol guidance, it is the opinion of ESI’s
Study Director that this deviation had no significant negative impact on the outcome of the bioaccumulation
evaluation.

3.4 Summary

This program utilized protocols developed by the US EPA and ASTM to assess the potential
toxicological and bioaccumulation impacts of exposure to soils from the Eighteen Mile Creek site on soil
invertebrates. Comparisons were made between worms exposed to project site soils and the laboratory control
sample. Results presented in Table 5 indicate that the survival of invertebrates exposed to soil from site
samples OU2-SS18 (005), OU2-SS23 (007) and OU2-SS17 (009) was significantly reduced as compared to
the laboratory control.  However, when statistical outliers were removed from the analysis, two of these sites
(OU2-SS18 and OU2-SS23) were no longer significantly reduced.  Laboratory bench sheets, analytical reports
and associated statistical support data are included in Appendix A.

4.0 REFERENCES

APHA. 2012. Standard Methods for the Examination of Water and Wastewater, 22nd Edition. Washington D.C. 

ASTM. 2011. Volume 11.06. Standard Guide for Conducting Laboratory Soil Toxicity or Bioaccumulation Tests
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Table 1. Summary of Sample Collection and Receipt Information. Eisenia fetida 28 Day
Bioaccumulation Evaluation. Eighteen Mile Creek, Lockport, NY. February 2016.

Sample Sample Sample Collected Sample Received
Field ID Code Number Date Time Date Time

OU2-SS20 27030-002 001 01/25/16 1340 01/28/16 0830
OU2-SS21 27030-003 002 01/25/16 1355 01/28/16 0830
OU2-SS15 27030-004 003 01/25/16 1435 01/28/16 0830
OU2-SS22 27030-005 004 01/25/16 1500 01/28/16 0830
OU2-SS18 27030-006 005 01/25/16 1500 01/28/16 0830
OU2-SS19 27030-007 006 01/25/16 1545 01/28/16 0830
OU2-SS23 27030-008 007 01/25/16 1610 01/28/16 0830
OU2-SS24 27030-009 008 01/25/16 1540 01/28/16 0830
OU2-SS17 27030-014 009 01/26/16 1420 01/28/16 0830
OU2-SS16 27030-015 010 01/26/16 1435 01/28/16 0830

Table 2. Summary of Soil Characteristics. Eisenia fetida 28 Day Bioaccumulation Evaluation.
Eighteen Mile Creek, Lockport, NY. February 2016.

Field ID Sample Code Soil pH (SU) Loss on Ignition (%)
Lab Control 27030-000 5.58 64 a

OU2-SS20 27030-002 6.14 30
OU2-SS21 27030-003 7.71 17
OU2-SS15 27030-004 7.64 20
OU2-SS22 27030-005 8.04 16
OU2-SS18 27030-006 5.71 23
OU2-SS19 27030-007 7.87 20
OU2-SS23 27030-008 7.83 33
OU2-SS24 27030-009 6.75 29
OU2-SS17 27030-014 7.32 40
OU2-SS16 27030-015 7.74 23
Notes:a Loss on ignition value was generated on 2/4/16 for the same soil formulation used in this assay.

Table 3. Summary of Recovered Wet Weights. Eisenia fetida 28 Day Bioaccumulation Evaluation.
Eighteen Mile Creek, Lockport, NY. February 2016.

Field ID Sample Code Total Recovered
Wet Weight (g)

Reserved for Trace
Metals (g)

Reserved for
Organic Analysis (g)

Lab Control 27030-000 120.86 13.82 107.04
OU2-SS20 27030-002 88.92 11.85 77.07
OU2-SS21 27030-003 105.75 13.51 92.24
OU2-SS15 27030-004 103.97 12.50 91.47
OU2-SS22 27030-005 115.17 11.47 103.70
OU2-SS18 27030-006 90.26 10.77 79.49
OU2-SS19 27030-007 97.25 14.80 82.45
OU2-SS23 27030-008 93.37 14.58 78.79
OU2-SS24 27030-009 88.05 12.97 75.08
OU2-SS17 27030-014 77.99 6.99 71.00
OU2-SS16 27030-015 93.81 9.27 84.54
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Table 4. Reference Toxicant Evaluation. Eisenia fetida 28 Day Bioaccumulation Evaluation.
Eighteen Mile Creek, Lockport, NY. February 2016.

Date Endpoint Value
Historic Mean/

Central Tendency
Acceptable

Range
Reference
Toxicant

Eisenia fetida

02/22/16 Survival LC-50 579 1484 0 - 3836 Cadmium (mg/L)

Table 5. Eisenia fetida Day 28 Survival Summary and Statistical Analysis. Eisenia fetida 28 Day
Bioaccumulation Evaluation. Eighteen Mile Creek, Lockport, NY. February 2016.

Survival

Field ID ESI Code
Sample
Number Reps Mean Minimum Maximum CV

 Laboratory Control 27030-000 000 5 100% 100% 100% 0%

 OU2-SS20 27030-002 001 5 100% 100% 100% 0%

 OU2-SS21 27030-003 002 5 58% 0% 100% 92%

 OU2-SS15 27030-004 003 5 98% 90% 100% 5%

 OU2-SS22 27030-005 004 5 96% 90% 100% 6%

 OU2-SS18 27030-006 005 5 72% 0% 100% 58%

 OU2-SS19 27030-007 006 5 40% 0% 100% 137%

 OU2-SS23 27030-008 007 5 72% 0% 100% 58%

 OU2-SS24 27030-009 008 5 98% 90% 100% 5%

 OU2-SS17 27030-014 009 5 70% 60% 90% 18%

 OU2-SS16 27030-015 010 5 84% 60% 100% 26%

Survival Statistically Significant as Compared to:

Field ID ESI Code
Sample
Number

Mean
Survival

Laboratory
Control
(000)

 Laboratory Control 27030-000 000 100% -

 OU2-SS20 27030-002 001 100% No

 OU2-SS21 27030-003 002 58% No

 OU2-SS15 27030-004 003 98% No / No

 OU2-SS22 27030-005 004 96% No

 OU2-SS18 27030-006 005 72% Yes a / No

 OU2-SS19 27030-007 006 40% Yes

 OU2-SS23 27030-008 007 72% Yes a / No

 OU2-SS24 27030-009 008 98% No / No

 OU2-SS17 27030-014 009 70% Yes / Yes

 OU2-SS16 27030-015 010 84% No

Note: “Yes / Yes” and “No / No” indicates that there was no difference in a statistical outcome when
an outlier was excluded.

a Indicates that a statistical outlier was removed from the analysis.

Eisenia fetida 28 Day Toxicological and Bioaccumulation Evaluation.
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APPENDIX A: 
RAW DATA AND STATISTICAL SUPPORT

Contents Number of
Pages

E. fetida 28-Day Soil Toxicity Test

Test Sample Key 1

Daily Temperature and Daily Observation Bench Sheets 6

Organism Receipt Data Sheet 1

Eisenia fetida Survival Recovery Records 3

Representative Initial Wet Weights 1

Recovered Wet Weights 1

CETIS Work Sheet, Survival Summary and Statistical Analysis Reports 21

Support Documentation

Soil pH Record 1

Loss on Ignition Data 1

Test Soil Preparation Notes 3

Temperature Graph and Summary 17

E-mail Correspondence 0

Sample Receipt Documents 3

Chain of Custody Records for Samples Sent for Analysis 16

Assay Review Checklist 1

Total Appendix Pages 76

Eisenia fetida 28 Day Toxicological and Bioaccumulation Evaluation.
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ReceivedSampled

Sample Key

Ecology and Environment, Inc.Client:

Eighteen Mile CreekProject:

Eisenia fetida 28 DayAssay:

Number
Sample

Field IDESI Code

000Laboratory Control27030-000
83001/28/16134001/25/16001OU2-SS2027030-002
83001/28/16135501/25/16002OU2-SS2127030-003
83001/28/16143501/25/16003OU2-SS1527030-004
83001/28/16150001/25/16004OU2-SS2227030-005
83001/28/16150001/25/16005OU2-SS1827030-006
83001/28/16154501/25/16006OU2-SS1927030-007
83001/28/16161001/25/16007OU2-SS2327030-008
83001/28/16154001/25/16008OU2-SS2427030-009
83001/28/16142001/26/16009OU2-SS1727030-014
83001/28/16143501/26/16010OU2-SS1627030-015
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27030 General Observations Ecology & Environmental 18 Mile Creek Eisenia fetida
Day 16 - JTP/BG - 02/24/16
Replicate       Observation
      3               Worm found below the chamber, re-added to soil
     14              Fungus/mold, “white cotton candy” looking
     19              Worms on surface, 1 noted desiccated
     20              Fungus/mold, “white cotton candy” looking, 1 worm noted desiccated
     21              Fungus/mold, “white cotton candy” looking
     24              Fungus/mold, “white cotton candy” looking
     27              Worms on surface
     30              Worms on surface
     36              Worms on surface
     54              Worms on surface
     55              Worms on surface
1 worm found desiccated in the tub holding replicate #’s 26-36
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Eisenia fetida 28 day
Survival and Bioaccumulation Assay

CETIS Worksheets, Summary Sheets and
Analytical Reports
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CETIS Test Data Worksheet Report Date: 08 Mar-16 15:37 (p 1 of  3)
Test Code: 07-5632-3983/27030Ef

Bioaccumulation Evaluation - Survival Endpoint EnviroSystems, Inc.

Protocol: US ACE NED RIM (2004)
Species: Eisenia fetidaStart Date: 08 Feb-16 12:00

Sample Date: 02 Feb-16 12:00

Sample Code: 27030-000; 000

Material: Laboratory Control Soil
Sample Source: Eighteen Mile Creek, Lockport, NY
Sample Station: Laboratory Control Soil

End Date: 07 Mar-16 12:00

Rep PosSample Code # Exposed # Survived Notes

101 127030-000; 000 10
101 227030-015; 010 10
101 327030-002; 001 10
101 427030-006; 005 10
101 527030-007; 006 10
101 627030-009; 008 9
101 727030-014; 009 9
101 827030-003; 002 9
101 927030-004; 003 10
101 1027030-005; 004 9
101 1127030-008; 007 10
102 1227030-009; 008 10
102 1327030-004; 003 10
102 1427030-014; 009 7
102 1527030-002; 001 10
102 1627030-015; 010 10
102 1727030-003; 002 0
102 1827030-000; 000 10
102 1927030-006; 005 8
102 2027030-008; 007 0
102 2127030-007; 006 0
102 2227030-005; 004 9
103 2327030-009; 008 10
103 2427030-007; 006 0
103 2527030-000; 000 10
103 2627030-003; 002 0
103 2727030-015; 010 6
103 2827030-006; 005 10
103 2927030-005; 004 10
103 3027030-008; 007 7
103 3127030-002; 001 10
103 3227030-014; 009 6
103 3327030-004; 003 9
104 3427030-006; 005 8
104 3527030-015; 010 6
104 3627030-005; 004 10
104 3727030-008; 007 10
104 3827030-002; 001 10
104 3927030-014; 009 7
104 4027030-007; 006 10

Analyst:________ QA:________CETIS™ v1.8.6.6000-148-186-4
Data Appendix Page 15 of 76



CETIS Test Data Worksheet Report Date: 08 Mar-16 15:37 (p 2 of  3)
Test Code: 07-5632-3983/27030Ef

Rep PosSample Code # Exposed # Survived Notes

104 4127030-000; 000 10
104 4227030-003; 002 10
104 4327030-004; 003 10
104 4427030-009; 008 10
105 4527030-004; 003 10
105 4627030-005; 004 10
105 4727030-003; 002 10
105 4827030-000; 000 10
105 4927030-014; 009 6
105 5027030-015; 010 10
105 5127030-008; 007 9
105 5227030-002; 001 10
105 5327030-009; 008 10
105 5427030-007; 006 0
105 5527030-006; 005 0
106 5627030-000; 000
106 5727030-008; 007
106 5827030-015; 010
106 5927030-009; 008
106 6027030-002; 001
106 6127030-014; 009
106 6227030-004; 003
106 6327030-007; 006
106 6427030-006; 005
106 6527030-005; 004
106 6627030-003; 002
107 6727030-002; 001
107 6827030-000; 000
107 6927030-014; 009
107 7027030-005; 004
107 7127030-006; 005
107 7227030-007; 006
107 7327030-009; 008
107 7427030-003; 002
107 7527030-008; 007
107 7627030-015; 010
107 7727030-004; 003
108 7827030-006; 005
108 7927030-007; 006
108 8027030-005; 004
108 8127030-000; 000
108 8227030-015; 010
108 8327030-008; 007
108 8427030-009; 008
108 8527030-003; 002
108 8627030-002; 001

Analyst:________ QA:________CETIS™ v1.8.6.6000-148-186-4
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CETIS Test Data Worksheet Report Date: 08 Mar-16 15:37 (p 3 of  3)
Test Code: 07-5632-3983/27030Ef

Rep PosSample Code # Exposed # Survived Notes

108 8727030-014; 009
108 8827030-004; 003

Analyst:________ QA:________CETIS™ v1.8.6.6000-148-186-4
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CETIS Summary Report Report Date: 09 Mar-16 09:29 (p 1 of  2)
Test Code: 27030Ef | 07-5632-3983

Bioaccumulation Evaluation - Survival Endpoint EnviroSystems, Inc.

Batch ID: 06-3519-1897
Start Date: 08 Feb-16 12:00
Ending Date: 07 Mar-16 12:00

Test Type: Survival

Duration: 28d  0h

Protocol: US ACE NED RIM (2004) Diluent: Not Applicable
Brine: Not ApplicableSpecies: Eisenia fetida

Source: In-House Culture

Analyst: Renee McIsaac

Age:

Sample ID Sample Date Receive Date Sample AgeSample Code Client Name Project

27030-000; 000 6d  0h07-3046-2427 02 Feb-16 12:00 02 Feb-16 12:00 Ecology and Environment, In Ecological Risk Asse
27030-002; 001 13d  22h06-5680-7217 25 Jan-16 13:40 28 Jan-16 08:30
27030-003; 002 13d  22h20-2659-5103 25 Jan-16 13:55 28 Jan-16 08:30
27030-004; 003 13d  21h18-8672-3847 25 Jan-16 14:35 28 Jan-16 08:30
27030-005; 004 13d  21h06-0267-7461 25 Jan-16 15:00 28 Jan-16 08:30
27030-006; 005 13d  21h20-2169-1561 25 Jan-16 15:00 28 Jan-16 08:30
27030-007; 006 13d  20h14-8171-5780 25 Jan-16 15:45 28 Jan-16 08:30
27030-008; 007 13d  20h08-6977-0728 25 Jan-16 16:10 28 Jan-16 08:30
27030-009; 008 13d  20h04-6767-4860 25 Jan-16 15:40 28 Jan-16 08:30
27030-014; 009 12d  22h11-5370-4685 26 Jan-16 14:20 28 Jan-16 08:30
27030-015; 010 12d  21h11-7664-1709 26 Jan-16 14:35 28 Jan-16 08:30

Sample Source Station Location Latitude LongitudeMaterial TypeSample Code

Eighteen Mile Creek, Lockport, N Laboratory Control SoilLaboratory Control S27030-000; 000
Eighteen Mile Creek, Lockport, N OU2-SS20; 27030-002Soil27030-002; 001
Eighteen Mile Creek, Lockport, N OU2-SS21; 27030-003Soil27030-003; 002
Eighteen Mile Creek, Lockport, N OU2-SS15; 27030-004Soil27030-004; 003
Eighteen Mile Creek, Lockport, N OU2-SS22; 27030-005Soil27030-005; 004
Eighteen Mile Creek, Lockport, N OU2-SS18; 27030-006Soil27030-006; 005
Eighteen Mile Creek, Lockport, N OU2-SS19; 27030-007Soil27030-007; 006
Eighteen Mile Creek, Lockport, N OU2-SS23; 27030-008Soil27030-008; 007
Eighteen Mile Creek, Lockport, N OU2-SS24; 27030-009Soil27030-009; 008
Eighteen Mile Creek, Lockport, N OU2-SS17; 27030-014Soil27030-014; 009
Eighteen Mile Creek, Lockport, N OU2-SS16; 27030-015Soil27030-015; 010

Mean Min Max Std DevCount CV%Std ErrSample Code

Proportion Survived Summary

95% LCL 95% UCL %Effect

1 1 1 05 0.0%027030-000; 000 1 1 0.0%
1 1 1 05 0.0%027030-002; 001 1 1 0.0%
0.58 0 1 0.5315 91.6%0.23727030-003; 002 0 1 42.0%
0.98 0.9 1 0.04475 4.56%0.0227030-004; 003 0.924 1 2.0%
0.96 0.9 1 0.05485 5.71%0.024527030-005; 004 0.892 1 4.0%
0.72 0 1 0.4155 57.6%0.18527030-006; 005 0.205 1 28.0%
0.4 0 1 0.5485 137.0%0.24527030-007; 006 0 1 60.0%
0.72 0 1 0.4215 58.4%0.18827030-008; 007 0.198 1 28.0%
0.98 0.9 1 0.04475 4.56%0.0227030-009; 008 0.924 1 2.0%
0.7 0.6 0.9 0.1225 17.5%0.054827030-014; 009 0.548 0.852 30.0%
0.84 0.6 1 0.2195 26.1%0.09827030-015; 010 0.568 1 16.0%

CETIS™ v1.8.6.6002-158-534-3 QA:________Analyst:________
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CETIS Summary Report Report Date: 09 Mar-16 09:29 (p 2 of  2)
Test Code: 27030Ef | 07-5632-3983

Bioaccumulation Evaluation - Survival Endpoint EnviroSystems, Inc.

Sample Code

Proportion Survived Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

27030-000; 000 1 1 1 1 1
27030-002; 001 1 1 1 1 1
27030-003; 002 0.9 0 0 1 1
27030-004; 003 1 1 0.9 1 1
27030-005; 004 0.9 0.9 1 1 1
27030-006; 005 1 0.8 1 0.8 0
27030-007; 006 1 0 0 1 0
27030-008; 007 1 0 0.7 1 0.9
27030-009; 008 0.9 1 1 1 1
27030-014; 009 0.9 0.7 0.6 0.7 0.6
27030-015; 010 1 1 0.6 0.6 1

CETIS™ v1.8.6.6002-158-534-3 QA:________Analyst:________
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Report Date: 09 Mar-16 11:43 (p 1 of  15)
Test Code: 27030Ef | 07-5632-3983

CETIS Analytical Report

Bioaccumulation Evaluation - Survival Endpoint EnviroSystems, Inc.

Analyzed: 09 Mar-16 9:24
Endpoint: Proportion Survived CETIS Version: CETISv1.8.6Analysis ID: 03-5990-5547
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receive Date Sample AgeSample Code Client Name Project
27030-000; 000 6d  0h07-3046-2427 02 Feb-16 12:00 02 Feb-16 12:00 Ecology and Environment, In Ecological Risk Asse
27030-002; 001 13d  22h06-5680-7217 25 Jan-16 13:40 28 Jan-16 08:30

Sample Source Station Location Latitude LongitudeMaterial TypeSample Code
Eighteen Mile Creek, Lockport, N Laboratory Control SoilLaboratory Control S27030-000; 000
Eighteen Mile Creek, Lockport, N OU2-SS20; 27030-002Soil27030-002; 001

Test Stat Critical P-Value Decision(α:5%)TiesvsSample Code Sample Code

Wilcoxon Rank Sum Two-Sample Test

DF P-Type
27.5 NA 1 1.0000 Non-Significant Effect27030-000; 000 27030-002; 001 8 Exact

Alt  HypData Transform Zeta Trials Test ResultSeed
C > TNAAngular (Corrected) NA NA

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)
Between 0 0 1 65500 <0.0001 Significant Effect
Error 0 0 8

0 9Total

Mean Min MaxMedianCount Std ErrSample Code CV% %Effect95% LCL 95% UCL

Proportion Survived Summary

1 1 115 0 0.0% 0.0%1 127030-000; 000
1 1 115 0 0.0% 0.0%1 127030-002; 001

Mean Min MaxMedianCount Std ErrSample Code CV% %Effect95% LCL 95% UCL

Angular (Corrected) Transformed Summary

1.41 1.41 1.411.415 0 0.0% 0.0%1.41 1.4127030-000; 000
1.41 1.41 1.411.415 0 0.0% 0.0%1.41 1.4127030-002; 001

CETIS™ v1.8.6.6000-148-186-4 QA:________Analyst:________
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Report Date: 09 Mar-16 11:43 (p 2 of  15)
Test Code: 27030Ef | 07-5632-3983

CETIS Analytical Report

Bioaccumulation Evaluation - Survival Endpoint EnviroSystems, Inc.

Analyzed: 09 Mar-16 9:24
Endpoint: Proportion Survived CETIS Version: CETISv1.8.6Analysis ID: 04-1042-7052
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receive Date Sample AgeSample Code Client Name Project
27030-000; 000 6d  0h07-3046-2427 02 Feb-16 12:00 02 Feb-16 12:00 Ecology and Environment, In Ecological Risk Asse
27030-003; 002 13d  22h20-2659-5103 25 Jan-16 13:55 28 Jan-16 08:30

Sample Source Station Location Latitude LongitudeMaterial TypeSample Code
Eighteen Mile Creek, Lockport, N Laboratory Control SoilLaboratory Control S27030-000; 000
Eighteen Mile Creek, Lockport, N OU2-SS21; 27030-003Soil27030-003; 002

Test Stat Critical P-Value Decision(α:5%)MSDvsSample Code Sample Code

Equal Variance t Two-Sample Test

DF P-Type
1.81 1.86 0.549 0.0541 Non-Significant Effect27030-000; 000 27030-003; 002 8 CDF

PMSDAlt  HypData Transform Zeta Trials Test ResultSeed
42.3%C > TNAAngular (Corrected) NA NA

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)
Between 0.7125921 0.7125921 1 3.27 0.1081 Non-Significant Effect
Error 1.742576 0.2178219 8

2.455168 9Total
Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)
5.48 13.7 0.0578 Equal VariancesMod Levene Equality of VarianceVariances
76.4 11.3 <0.0001 Unequal VariancesLevene Equality of VarianceVariances
0.841 0.741 0.0457 Normal DistributionShapiro-Wilk W NormalityDistribution

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)
1.63 2.29 0.8244 No Outliers DetectedGrubbs Extreme ValueExtreme Value

Mean Min MaxMedianCount Std ErrSample Code CV% %Effect95% LCL 95% UCL

Proportion Survived Summary

1 1 115 0 0.0% 0.0%1 127030-000; 000
0.58 0 10.95 0.237 91.6% 42.0%0 127030-003; 002

Mean Min MaxMedianCount Std ErrSample Code CV% %Effect95% LCL 95% UCL

Angular (Corrected) Transformed Summary

1.41 1.41 1.411.415 0 0.0% 0.0%1.41 1.4127030-000; 000
0.878 0.159 1.411.255 0.295 75.2% 37.8%0.0586 1.727030-003; 002

CETIS™ v1.8.6.6000-148-186-4 QA:________Analyst:________
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Report Date: 09 Mar-16 11:43 (p 3 of  15)
Test Code: 27030Ef | 07-5632-3983

CETIS Analytical Report

Bioaccumulation Evaluation - Survival Endpoint EnviroSystems, Inc.

Analyzed: 09 Mar-16 9:24
Endpoint: Proportion Survived CETIS Version: CETISv1.8.6Analysis ID: 06-8537-7537
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receive Date Sample AgeSample Code Client Name Project
27030-000; 000 6d  0h07-3046-2427 02 Feb-16 12:00 02 Feb-16 12:00 Ecology and Environment, In Ecological Risk Asse
27030-004; 003 13d  21h18-8672-3847 25 Jan-16 14:35 28 Jan-16 08:30

Sample Source Station Location Latitude LongitudeMaterial TypeSample Code
Eighteen Mile Creek, Lockport, N Laboratory Control SoilLaboratory Control S27030-000; 000
Eighteen Mile Creek, Lockport, N OU2-SS15; 27030-004Soil27030-004; 003

Test Stat Critical P-Value Decision(α:5%)TiesvsSample Code Sample Code

Wilcoxon Rank Sum Two-Sample Test

DF P-Type
20 NA 1 1.0000 Non-Significant Effect27030-000; 000 27030-004; 003 7 Exact

Alt  HypData Transform Zeta Trials Test ResultSeed
C > TNAAngular (Corrected) NA NA

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)
Between 0 0 1 65500 <0.0001 Significant Effect
Error 0 0 7

0 8Total

Mean Min MaxMedianCount Std ErrSample Code CV% %Effect95% LCL 95% UCL

Proportion Survived Summary

1 1 115 0 0.0% 0.0%1 127030-000; 000
1 1 114 0 0.0% 0.0%1 127030-004; 003

Mean Min MaxMedianCount Std ErrSample Code CV% %Effect95% LCL 95% UCL

Angular (Corrected) Transformed Summary

1.41 1.41 1.411.415 0 0.0% 0.0%1.41 1.4127030-000; 000
1.41 1.41 1.411.414 0 0.0% 0.0%1.41 1.4127030-004; 003

CETIS™ v1.8.6.6000-148-186-4 QA:________Analyst:________
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Report Date: 09 Mar-16 11:43 (p 4 of  15)
Test Code: 27030Ef | 07-5632-3983

CETIS Analytical Report

Bioaccumulation Evaluation - Survival Endpoint EnviroSystems, Inc.

Analyzed: 09 Mar-16 9:24
Endpoint: Proportion Survived CETIS Version: CETISv1.8.6Analysis ID: 18-8692-3276
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receive Date Sample AgeSample Code Client Name Project
27030-000; 000 6d  0h07-3046-2427 02 Feb-16 12:00 02 Feb-16 12:00 Ecology and Environment, In Ecological Risk Asse
27030-004; 003 13d  21h18-8672-3847 25 Jan-16 14:35 28 Jan-16 08:30

Sample Source Station Location Latitude LongitudeMaterial TypeSample Code
Eighteen Mile Creek, Lockport, N Laboratory Control SoilLaboratory Control S27030-000; 000
Eighteen Mile Creek, Lockport, N OU2-SS15; 27030-004Soil27030-004; 003

Test Stat Critical P-Value Decision(α:5%)TiesvsSample Code Sample Code

Wilcoxon Rank Sum Two-Sample Test

DF P-Type
25 NA 1 0.5000 Non-Significant Effect27030-000; 000 27030-004; 003 8 Exact

PMSDAlt  HypData Transform Zeta Trials Test ResultSeed
4.74%C > TNAAngular (Corrected) NA NA

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)
Between 0.002655933 0.002655933 1 1 0.3466 Non-Significant Effect
Error 0.02124747 0.002655933 8

0.0239034 9Total
Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)
1 13.7 0.3559 Equal VariancesMod Levene Equality of VarianceVariances
7.11 11.3 0.0285 Equal VariancesLevene Equality of VarianceVariances
0.625 0.741 0.0001 Non-normal DistributionShapiro-Wilk W NormalityDistribution

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)
2.68 2.29 0.0004 Outlier DetectedGrubbs Extreme ValueExtreme Value

Mean Min MaxMedianCount Std ErrSample Code CV% %Effect95% LCL 95% UCL

Proportion Survived Summary

1 1 115 0 0.0% 0.0%1 127030-000; 000
0.98 0.9 115 0.02 4.56% 2.0%0.924 127030-004; 003

Mean Min MaxMedianCount Std ErrSample Code CV% %Effect95% LCL 95% UCL

Angular (Corrected) Transformed Summary

1.41 1.41 1.411.415 0 0.0% 0.0%1.41 1.4127030-000; 000
1.38 1.25 1.411.415 0.0326 5.28% 2.31%1.29 1.4727030-004; 003

CETIS™ v1.8.6.6000-148-186-4 QA:________Analyst:________
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Report Date: 09 Mar-16 11:43 (p 5 of  15)
Test Code: 27030Ef | 07-5632-3983

CETIS Analytical Report

Bioaccumulation Evaluation - Survival Endpoint EnviroSystems, Inc.

Analyzed: 09 Mar-16 9:25
Endpoint: Proportion Survived CETIS Version: CETISv1.8.6Analysis ID: 18-1664-4099
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receive Date Sample AgeSample Code Client Name Project
27030-000; 000 6d  0h07-3046-2427 02 Feb-16 12:00 02 Feb-16 12:00 Ecology and Environment, In Ecological Risk Asse
27030-005; 004 13d  21h06-0267-7461 25 Jan-16 15:00 28 Jan-16 08:30

Sample Source Station Location Latitude LongitudeMaterial TypeSample Code
Eighteen Mile Creek, Lockport, N Laboratory Control SoilLaboratory Control S27030-000; 000
Eighteen Mile Creek, Lockport, N OU2-SS22; 27030-005Soil27030-005; 004

Test Stat Critical P-Value Decision(α:5%)MSDvsSample Code Sample Code

Equal Variance t Two-Sample Test

DF P-Type
1.63 1.86 0.074 0.0706 Non-Significant Effect27030-000; 000 27030-005; 004 8 CDF

PMSDAlt  HypData Transform Zeta Trials Test ResultSeed
5.33%C > TNAAngular (Corrected) NA NA

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)
Between 0.01062373 0.01062373 1 2.67 0.1411 Non-Significant Effect
Error 0.0318712 0.0039839 8

0.04249493 9Total
Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)
3 13.7 0.1340 Equal VariancesMod Levene Equality of VarianceVariances
96 11.3 <0.0001 Unequal VariancesLevene Equality of VarianceVariances
0.814 0.741 0.0215 Normal DistributionShapiro-Wilk W NormalityDistribution

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)
1.64 2.29 0.8052 No Outliers DetectedGrubbs Extreme ValueExtreme Value

Mean Min MaxMedianCount Std ErrSample Code CV% %Effect95% LCL 95% UCL

Proportion Survived Summary

1 1 115 0 0.0% 0.0%1 127030-000; 000
0.96 0.9 115 0.0245 5.71% 4.0%0.892 127030-005; 004

Mean Min MaxMedianCount Std ErrSample Code CV% %Effect95% LCL 95% UCL

Angular (Corrected) Transformed Summary

1.41 1.41 1.411.415 0 0.0% 0.0%1.41 1.4127030-000; 000
1.35 1.25 1.411.415 0.0399 6.63% 4.62%1.24 1.4627030-005; 004

CETIS™ v1.8.6.6000-148-186-4 QA:________Analyst:________
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Report Date: 09 Mar-16 11:43 (p 6 of  15)
Test Code: 27030Ef | 07-5632-3983

CETIS Analytical Report

Bioaccumulation Evaluation - Survival Endpoint EnviroSystems, Inc.

Analyzed: 09 Mar-16 9:25
Endpoint: Proportion Survived CETIS Version: CETISv1.8.6Analysis ID: 15-3399-4068
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receive Date Sample AgeSample Code Client Name Project
27030-000; 000 6d  0h07-3046-2427 02 Feb-16 12:00 02 Feb-16 12:00 Ecology and Environment, In Ecological Risk Asse
27030-006; 005 13d  21h20-2169-1561 25 Jan-16 15:00 28 Jan-16 08:30

Sample Source Station Location Latitude LongitudeMaterial TypeSample Code
Eighteen Mile Creek, Lockport, N Laboratory Control SoilLaboratory Control S27030-000; 000
Eighteen Mile Creek, Lockport, N OU2-SS18; 27030-006Soil27030-006; 005

Test Stat Critical P-Value Decision(α:5%)MSDvsSample Code Sample Code

Equal Variance t Two-Sample Test

DF P-Type
1.97 1.89 0.146 0.0446 Significant Effect27030-000; 000 27030-006; 005 7 CDF

PMSDAlt  HypData Transform Zeta Trials Test ResultSeed
9.03%C > TNAAngular (Corrected) NA NA

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)
Between 0.05163563 0.05163563 1 3.89 0.0892 Non-Significant Effect
Error 0.09294413 0.01327773 7

0.1445798 8Total
Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)
0.833 0.701 0.0489 Normal DistributionShapiro-Wilk W NormalityDistribution

Mean Min MaxMedianCount Std ErrSample Code CV% %Effect95% LCL 95% UCL

Proportion Survived Summary

1 1 115 0 0.0% 0.0%1 127030-000; 000
0.9 0.8 10.94 0.0577 12.8% 10.0%0.716 127030-006; 005

Mean Min MaxMedianCount Std ErrSample Code CV% %Effect95% LCL 95% UCL

Angular (Corrected) Transformed Summary

1.41 1.41 1.411.415 0 0.0% 0.0%1.41 1.4127030-000; 000
1.26 1.11 1.411.264 0.088 14.0% 10.8%0.98 1.5427030-006; 005

CETIS™ v1.8.6.6000-148-186-4 QA:________Analyst:________
Data Appendix Page 25 of 76



Report Date: 09 Mar-16 11:43 (p 7 of  15)
Test Code: 27030Ef | 07-5632-3983

CETIS Analytical Report

Bioaccumulation Evaluation - Survival Endpoint EnviroSystems, Inc.

Analyzed: 09 Mar-16 9:25
Endpoint: Proportion Survived CETIS Version: CETISv1.8.6Analysis ID: 03-1489-7986
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receive Date Sample AgeSample Code Client Name Project
27030-000; 000 6d  0h07-3046-2427 02 Feb-16 12:00 02 Feb-16 12:00 Ecology and Environment, In Ecological Risk Asse
27030-006; 005 13d  21h20-2169-1561 25 Jan-16 15:00 28 Jan-16 08:30

Sample Source Station Location Latitude LongitudeMaterial TypeSample Code
Eighteen Mile Creek, Lockport, N Laboratory Control SoilLaboratory Control S27030-000; 000
Eighteen Mile Creek, Lockport, N OU2-SS18; 27030-006Soil27030-006; 005

Test Stat Critical P-Value Decision(α:5%)TiesvsSample Code Sample Code

Wilcoxon Rank Sum Two-Sample Test

DF P-Type
20 NA 1 0.0833 Non-Significant Effect27030-000; 000 27030-006; 005 8 Exact

PMSDAlt  HypData Transform Zeta Trials Test ResultSeed
30.7%C > TNAAngular (Corrected) NA NA

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)
Between 0.347066 0.347066 1 2.61 0.1446 Non-Significant Effect
Error 1.062356 0.1327946 8

1.409422 9Total
Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)
3.81 13.7 0.0989 Equal VariancesMod Levene Equality of VarianceVariances
5.62 11.3 0.0453 Equal VariancesLevene Equality of VarianceVariances
0.703 0.741 0.0010 Non-normal DistributionShapiro-Wilk W NormalityDistribution

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)
2.56 2.29 0.0038 Outlier DetectedGrubbs Extreme ValueExtreme Value

Mean Min MaxMedianCount Std ErrSample Code CV% %Effect95% LCL 95% UCL

Proportion Survived Summary

1 1 115 0 0.0% 0.0%1 127030-000; 000
0.72 0 10.85 0.185 57.6% 28.0%0.205 127030-006; 005

Mean Min MaxMedianCount Std ErrSample Code CV% %Effect95% LCL 95% UCL

Angular (Corrected) Transformed Summary

1.41 1.41 1.411.415 0 0.0% 0.0%1.41 1.4127030-000; 000
1.04 0.159 1.411.115 0.23 49.6% 26.4%0.4 1.6827030-006; 005

CETIS™ v1.8.6.6000-148-186-4 QA:________Analyst:________
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Report Date: 09 Mar-16 11:43 (p 8 of  15)
Test Code: 27030Ef | 07-5632-3983

CETIS Analytical Report

Bioaccumulation Evaluation - Survival Endpoint EnviroSystems, Inc.

Analyzed: 09 Mar-16 9:25
Endpoint: Proportion Survived CETIS Version: CETISv1.8.6Analysis ID: 01-2130-7621
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receive Date Sample AgeSample Code Client Name Project
27030-000; 000 6d  0h07-3046-2427 02 Feb-16 12:00 02 Feb-16 12:00 Ecology and Environment, In Ecological Risk Asse
27030-007; 006 13d  20h14-8171-5780 25 Jan-16 15:45 28 Jan-16 08:30

Sample Source Station Location Latitude LongitudeMaterial TypeSample Code
Eighteen Mile Creek, Lockport, N Laboratory Control SoilLaboratory Control S27030-000; 000
Eighteen Mile Creek, Lockport, N OU2-SS19; 27030-007Soil27030-007; 006

Test Stat Critical P-Value Decision(α:5%)MSDvsSample Code Sample Code

Equal Variance t Two-Sample Test

DF P-Type
2.45 1.86 0.571 0.0200 Significant Effect27030-000; 000 27030-007; 006 8 CDF

PMSDAlt  HypData Transform Zeta Trials Test ResultSeed
44.4%C > TNAAngular (Corrected) NA NA

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)
Between 1.41354 1.41354 1 6 0.0400 Significant Effect
Error 1.88472 0.23559 8

3.29826 9Total
Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)
3 13.7 0.1340 Equal VariancesMod Levene Equality of VarianceVariances
96 11.3 <0.0001 Unequal VariancesLevene Equality of VarianceVariances
0.814 0.741 0.0215 Normal DistributionShapiro-Wilk W NormalityDistribution

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)
1.64 2.29 0.8052 No Outliers DetectedGrubbs Extreme ValueExtreme Value

Mean Min MaxMedianCount Std ErrSample Code CV% %Effect95% LCL 95% UCL

Proportion Survived Summary

1 1 115 0 0.0% 0.0%1 127030-000; 000
0.4 0 105 0.245 137.0% 60.0%0 127030-007; 006

Mean Min MaxMedianCount Std ErrSample Code CV% %Effect95% LCL 95% UCL

Angular (Corrected) Transformed Summary

1.41 1.41 1.411.415 0 0.0% 0.0%1.41 1.4127030-000; 000
0.66 0.159 1.410.1595 0.307 104.0% 53.3%-0.192 1.5127030-007; 006

CETIS™ v1.8.6.6000-148-186-4 QA:________Analyst:________
Data Appendix Page 27 of 76



Report Date: 09 Mar-16 11:43 (p 9 of  15)
Test Code: 27030Ef | 07-5632-3983

CETIS Analytical Report

Bioaccumulation Evaluation - Survival Endpoint EnviroSystems, Inc.

Analyzed: 09 Mar-16 9:25
Endpoint: Proportion Survived CETIS Version: CETISv1.8.6Analysis ID: 18-8596-7511
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receive Date Sample AgeSample Code Client Name Project
27030-000; 000 6d  0h07-3046-2427 02 Feb-16 12:00 02 Feb-16 12:00 Ecology and Environment, In Ecological Risk Asse
27030-008; 007 13d  20h08-6977-0728 25 Jan-16 16:10 28 Jan-16 08:30

Sample Source Station Location Latitude LongitudeMaterial TypeSample Code
Eighteen Mile Creek, Lockport, N Laboratory Control SoilLaboratory Control S27030-000; 000
Eighteen Mile Creek, Lockport, N OU2-SS23; 27030-008Soil27030-008; 007

Test Stat Critical P-Value Decision(α:5%)TiesvsSample Code Sample Code

Wilcoxon Rank Sum Two-Sample Test

DF P-Type
15 NA 1 <0.0001 Significant Effect27030-000; 000 27030-008; 007 7 Exact

PMSDAlt  HypData Transform Zeta Trials Test ResultSeed
10.1%C > TNAAngular (Corrected) NA NA

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)
Between 0.04734129 0.04734129 1 2.8 0.1383 Non-Significant Effect
Error 0.1184677 0.01692396 7

0.165809 8Total
Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)
5.13 13.7 0.0642 Equal VariancesMod Levene Equality of VarianceVariances
9.97 12.2 0.0160 Equal VariancesLevene Equality of VarianceVariances
0.763 0.701 0.0076 Non-normal DistributionShapiro-Wilk W NormalityDistribution

Mean Min MaxMedianCount Std ErrSample Code CV% %Effect95% LCL 95% UCL

Proportion Survived Summary

1 1 115 0 0.0% 0.0%1 127030-000; 000
0.9 0.7 10.954 0.0707 15.7% 10.0%0.675 127030-008; 007

Mean Min MaxMedianCount Std ErrSample Code CV% %Effect95% LCL 95% UCL

Angular (Corrected) Transformed Summary

1.41 1.41 1.411.415 0 0.0% 0.0%1.41 1.4127030-000; 000
1.27 0.991 1.411.334 0.0994 15.7% 10.3%0.95 1.5827030-008; 007

CETIS™ v1.8.6.6000-148-186-4 QA:________Analyst:________
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Report Date: 09 Mar-16 11:43 (p 10 of  15)
Test Code: 27030Ef | 07-5632-3983

CETIS Analytical Report

Bioaccumulation Evaluation - Survival Endpoint EnviroSystems, Inc.

Analyzed: 09 Mar-16 9:25
Endpoint: Proportion Survived CETIS Version: CETISv1.8.6Analysis ID: 21-1752-9847
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receive Date Sample AgeSample Code Client Name Project
27030-000; 000 6d  0h07-3046-2427 02 Feb-16 12:00 02 Feb-16 12:00 Ecology and Environment, In Ecological Risk Asse
27030-008; 007 13d  20h08-6977-0728 25 Jan-16 16:10 28 Jan-16 08:30

Sample Source Station Location Latitude LongitudeMaterial TypeSample Code
Eighteen Mile Creek, Lockport, N Laboratory Control SoilLaboratory Control S27030-000; 000
Eighteen Mile Creek, Lockport, N OU2-SS23; 27030-008Soil27030-008; 007

Test Stat Critical P-Value Decision(α:5%)TiesvsSample Code Sample Code

Wilcoxon Rank Sum Two-Sample Test

DF P-Type
20 NA 1 0.0833 Non-Significant Effect27030-000; 000 27030-008; 007 8 Exact

PMSDAlt  HypData Transform Zeta Trials Test ResultSeed
31.4%C > TNAAngular (Corrected) NA NA

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)
Between 0.3374811 0.3374811 1 2.46 0.1557 Non-Significant Effect
Error 1.09932 0.137415 8

1.436801 9Total
Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)
3.46 13.7 0.1122 Equal VariancesMod Levene Equality of VarianceVariances
7.17 11.3 0.0280 Equal VariancesLevene Equality of VarianceVariances
0.739 0.741 0.0026 Non-normal DistributionShapiro-Wilk W NormalityDistribution

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)
2.53 2.29 0.0055 Outlier DetectedGrubbs Extreme ValueExtreme Value

Mean Min MaxMedianCount Std ErrSample Code CV% %Effect95% LCL 95% UCL

Proportion Survived Summary

1 1 115 0 0.0% 0.0%1 127030-000; 000
0.72 0 10.95 0.188 58.4% 28.0%0.198 127030-008; 007

Mean Min MaxMedianCount Std ErrSample Code CV% %Effect95% LCL 95% UCL

Angular (Corrected) Transformed Summary

1.41 1.41 1.411.415 0 0.0% 0.0%1.41 1.4127030-000; 000
1.04 0.159 1.411.255 0.234 50.2% 26.0%0.394 1.727030-008; 007

CETIS™ v1.8.6.6000-148-186-4 QA:________Analyst:________
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Report Date: 09 Mar-16 11:43 (p 11 of  15)
Test Code: 27030Ef | 07-5632-3983

CETIS Analytical Report

Bioaccumulation Evaluation - Survival Endpoint EnviroSystems, Inc.

Analyzed: 09 Mar-16 9:25
Endpoint: Proportion Survived CETIS Version: CETISv1.8.6Analysis ID: 14-1591-1878
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receive Date Sample AgeSample Code Client Name Project
27030-000; 000 6d  0h07-3046-2427 02 Feb-16 12:00 02 Feb-16 12:00 Ecology and Environment, In Ecological Risk Asse
27030-009; 008 13d  20h04-6767-4860 25 Jan-16 15:40 28 Jan-16 08:30

Sample Source Station Location Latitude LongitudeMaterial TypeSample Code
Eighteen Mile Creek, Lockport, N Laboratory Control SoilLaboratory Control S27030-000; 000
Eighteen Mile Creek, Lockport, N OU2-SS24; 27030-009Soil27030-009; 008

Test Stat Critical P-Value Decision(α:5%)TiesvsSample Code Sample Code

Wilcoxon Rank Sum Two-Sample Test

DF P-Type
20 NA 1 1.0000 Non-Significant Effect27030-000; 000 27030-009; 008 7 Exact

Alt  HypData Transform Zeta Trials Test ResultSeed
C > TNAAngular (Corrected) NA NA

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)
Between 0 0 1 65500 <0.0001 Significant Effect
Error 0 0 7

0 8Total

Mean Min MaxMedianCount Std ErrSample Code CV% %Effect95% LCL 95% UCL

Proportion Survived Summary

1 1 115 0 0.0% 0.0%1 127030-000; 000
1 1 114 0 0.0% 0.0%1 127030-009; 008

Mean Min MaxMedianCount Std ErrSample Code CV% %Effect95% LCL 95% UCL

Angular (Corrected) Transformed Summary

1.41 1.41 1.411.415 0 0.0% 0.0%1.41 1.4127030-000; 000
1.41 1.41 1.411.414 0 0.0% 0.0%1.41 1.4127030-009; 008

CETIS™ v1.8.6.6000-148-186-4 QA:________Analyst:________
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Report Date: 09 Mar-16 11:43 (p 12 of  15)
Test Code: 27030Ef | 07-5632-3983

CETIS Analytical Report

Bioaccumulation Evaluation - Survival Endpoint EnviroSystems, Inc.

Analyzed: 09 Mar-16 9:25
Endpoint: Proportion Survived CETIS Version: CETISv1.8.6Analysis ID: 15-3847-9989
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receive Date Sample AgeSample Code Client Name Project
27030-000; 000 6d  0h07-3046-2427 02 Feb-16 12:00 02 Feb-16 12:00 Ecology and Environment, In Ecological Risk Asse
27030-009; 008 13d  20h04-6767-4860 25 Jan-16 15:40 28 Jan-16 08:30

Sample Source Station Location Latitude LongitudeMaterial TypeSample Code
Eighteen Mile Creek, Lockport, N Laboratory Control SoilLaboratory Control S27030-000; 000
Eighteen Mile Creek, Lockport, N OU2-SS24; 27030-009Soil27030-009; 008

Test Stat Critical P-Value Decision(α:5%)TiesvsSample Code Sample Code

Wilcoxon Rank Sum Two-Sample Test

DF P-Type
25 NA 1 0.5000 Non-Significant Effect27030-000; 000 27030-009; 008 8 Exact

PMSDAlt  HypData Transform Zeta Trials Test ResultSeed
4.74%C > TNAAngular (Corrected) NA NA

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)
Between 0.002655933 0.002655933 1 1 0.3466 Non-Significant Effect
Error 0.02124747 0.002655933 8

0.0239034 9Total
Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)
1 13.7 0.3559 Equal VariancesMod Levene Equality of VarianceVariances
7.11 11.3 0.0285 Equal VariancesLevene Equality of VarianceVariances
0.625 0.741 0.0001 Non-normal DistributionShapiro-Wilk W NormalityDistribution

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)
2.68 2.29 0.0004 Outlier DetectedGrubbs Extreme ValueExtreme Value

Mean Min MaxMedianCount Std ErrSample Code CV% %Effect95% LCL 95% UCL

Proportion Survived Summary

1 1 115 0 0.0% 0.0%1 127030-000; 000
0.98 0.9 115 0.02 4.56% 2.0%0.924 127030-009; 008

Mean Min MaxMedianCount Std ErrSample Code CV% %Effect95% LCL 95% UCL

Angular (Corrected) Transformed Summary

1.41 1.41 1.411.415 0 0.0% 0.0%1.41 1.4127030-000; 000
1.38 1.25 1.411.415 0.0326 5.28% 2.31%1.29 1.4727030-009; 008

CETIS™ v1.8.6.6000-148-186-4 QA:________Analyst:________
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Report Date: 09 Mar-16 11:44 (p 13 of  15)
Test Code: 27030Ef | 07-5632-3983

CETIS Analytical Report

Bioaccumulation Evaluation - Survival Endpoint EnviroSystems, Inc.

Analyzed: 09 Mar-16 9:26
Endpoint: Proportion Survived CETIS Version: CETISv1.8.6Analysis ID: 13-0784-3614
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receive Date Sample AgeSample Code Client Name Project
27030-000; 000 6d  0h07-3046-2427 02 Feb-16 12:00 02 Feb-16 12:00 Ecology and Environment, In Ecological Risk Asse
27030-014; 009 12d  22h11-5370-4685 26 Jan-16 14:20 28 Jan-16 08:30

Sample Source Station Location Latitude LongitudeMaterial TypeSample Code
Eighteen Mile Creek, Lockport, N Laboratory Control SoilLaboratory Control S27030-000; 000
Eighteen Mile Creek, Lockport, N OU2-SS17; 27030-014Soil27030-014; 009

Test Stat Critical P-Value Decision(α:5%)MSDvsSample Code Sample Code

Unequal Variance t Two-Sample Test

DF P-Type
15.6 2.35 0.071 0.0003 Significant Effect27030-000; 000 27030-014; 009 3 CDF

PMSDAlt  HypData Transform Zeta Trials Test ResultSeed
5.2%C > TNAAngular (Corrected) NA NA

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)
Between 0.4980152 0.4980152 1 316 <0.0001 Significant Effect
Error 0.01104169 0.001577385 7

0.5090569 8Total
Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)
1.91E+16 13.7 <0.0001 Unequal VariancesMod Levene Equality of VarianceVariances
2.48E+16 12.2 <0.0001 Unequal VariancesLevene Equality of VarianceVariances
0.833 0.701 0.0489 Normal DistributionShapiro-Wilk W NormalityDistribution

Mean Min MaxMedianCount Std ErrSample Code CV% %Effect95% LCL 95% UCL

Proportion Survived Summary

1 1 115 0 0.0% 0.0%1 127030-000; 000
0.65 0.6 0.70.654 0.0289 8.88% 35.0%0.558 0.74227030-014; 009

Mean Min MaxMedianCount Std ErrSample Code CV% %Effect95% LCL 95% UCL

Angular (Corrected) Transformed Summary

1.41 1.41 1.411.415 0 0.0% 0.0%1.41 1.4127030-000; 000
0.939 0.886 0.9910.9394 0.0303 6.46% 33.5%0.842 1.0427030-014; 009

CETIS™ v1.8.6.6000-148-186-4 QA:________Analyst:________
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Report Date: 09 Mar-16 11:44 (p 14 of  15)
Test Code: 27030Ef | 07-5632-3983

CETIS Analytical Report

Bioaccumulation Evaluation - Survival Endpoint EnviroSystems, Inc.

Analyzed: 09 Mar-16 9:26
Endpoint: Proportion Survived CETIS Version: CETISv1.8.6Analysis ID: 11-0977-0038
Analysis: Nonparametric-Two Sample Official Results: Yes

Sample ID Sample Date Receive Date Sample AgeSample Code Client Name Project
27030-000; 000 6d  0h07-3046-2427 02 Feb-16 12:00 02 Feb-16 12:00 Ecology and Environment, In Ecological Risk Asse
27030-014; 009 12d  22h11-5370-4685 26 Jan-16 14:20 28 Jan-16 08:30

Sample Source Station Location Latitude LongitudeMaterial TypeSample Code
Eighteen Mile Creek, Lockport, N Laboratory Control SoilLaboratory Control S27030-000; 000
Eighteen Mile Creek, Lockport, N OU2-SS17; 27030-014Soil27030-014; 009

Test Stat Critical P-Value Decision(α:5%)TiesvsSample Code Sample Code

Wilcoxon Rank Sum Two-Sample Test

DF P-Type
15 NA 0 0.0040 Significant Effect27030-000; 000 27030-014; 009 8 Exact

PMSDAlt  HypData Transform Zeta Trials Test ResultSeed
7.76%C > TNAAngular (Corrected) NA NA

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)
Between 0.4229469 0.4229469 1 38.4 0.0003 Significant Effect
Error 0.08813459 0.01101682 8

0.5110815 9Total
Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)
4.86 13.7 0.0697 Equal VariancesMod Levene Equality of VarianceVariances
5.09 11.3 0.0541 Equal VariancesLevene Equality of VarianceVariances
0.704 0.741 0.0010 Non-normal DistributionShapiro-Wilk W NormalityDistribution

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)
2.51 2.29 0.0074 Outlier DetectedGrubbs Extreme ValueExtreme Value

Mean Min MaxMedianCount Std ErrSample Code CV% %Effect95% LCL 95% UCL

Proportion Survived Summary

1 1 115 0 0.0% 0.0%1 127030-000; 000
0.7 0.6 0.90.75 0.0548 17.5% 30.0%0.548 0.85227030-014; 009

Mean Min MaxMedianCount Std ErrSample Code CV% %Effect95% LCL 95% UCL

Angular (Corrected) Transformed Summary

1.41 1.41 1.411.415 0 0.0% 0.0%1.41 1.4127030-000; 000
1 0.886 1.250.9915 0.0664 14.8% 29.1%0.816 1.1927030-014; 009

CETIS™ v1.8.6.6000-148-186-4 QA:________Analyst:________
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Report Date: 09 Mar-16 11:44 (p 15 of  15)
Test Code: 27030Ef | 07-5632-3983

CETIS Analytical Report

Bioaccumulation Evaluation - Survival Endpoint EnviroSystems, Inc.

Analyzed: 09 Mar-16 9:26
Endpoint: Proportion Survived CETIS Version: CETISv1.8.6Analysis ID: 02-0789-5029
Analysis: Parametric-Two Sample Official Results: Yes

Sample ID Sample Date Receive Date Sample AgeSample Code Client Name Project
27030-000; 000 6d  0h07-3046-2427 02 Feb-16 12:00 02 Feb-16 12:00 Ecology and Environment, In Ecological Risk Asse
27030-015; 010 12d  21h11-7664-1709 26 Jan-16 14:35 28 Jan-16 08:30

Sample Source Station Location Latitude LongitudeMaterial TypeSample Code
Eighteen Mile Creek, Lockport, N Laboratory Control SoilLaboratory Control S27030-000; 000
Eighteen Mile Creek, Lockport, N OU2-SS16; 27030-015Soil27030-015; 010

Test Stat Critical P-Value Decision(α:5%)MSDvsSample Code Sample Code

Equal Variance t Two-Sample Test

DF P-Type
1.63 1.86 0.24 0.0706 Non-Significant Effect27030-000; 000 27030-015; 010 8 CDF

PMSDAlt  HypData Transform Zeta Trials Test ResultSeed
15.0%C > TNAAngular (Corrected) NA NA

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)
Between 0.1106447 0.1106447 1 2.67 0.1411 Non-Significant Effect
Error 0.3319342 0.04149177 8

0.4425789 9Total
Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)
3 13.7 0.1340 Equal VariancesMod Levene Equality of VarianceVariances
96 11.3 <0.0001 Unequal VariancesLevene Equality of VarianceVariances
0.814 0.741 0.0215 Normal DistributionShapiro-Wilk W NormalityDistribution

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)
1.64 2.29 0.8052 No Outliers DetectedGrubbs Extreme ValueExtreme Value

Mean Min MaxMedianCount Std ErrSample Code CV% %Effect95% LCL 95% UCL

Proportion Survived Summary

1 1 115 0 0.0% 0.0%1 127030-000; 000
0.84 0.6 115 0.098 26.1% 16.0%0.568 127030-015; 010

Mean Min MaxMedianCount Std ErrSample Code CV% %Effect95% LCL 95% UCL

Angular (Corrected) Transformed Summary

1.41 1.41 1.411.415 0 0.0% 0.0%1.41 1.4127030-000; 000
1.2 0.886 1.411.415 0.129 24.0% 14.9%0.844 1.5627030-015; 010

CETIS™ v1.8.6.6000-148-186-4 QA:________Analyst:________
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27030STUDY:

Ecology & Environment, Inc.CLIENT:

18 Mile Creek Toxicity Ecological Risk EvaluationPROJECT:

Eisenia fetida Bioaccumulation EvaluationASSAY:

Loss on Ignition SummaryTASK:

SM4500 5310 Ed. 22METHOD:

Sample
AnalyzedSampledUnitsQLimitResultMatrixNumberField IDESI Code

02/06/16 082002/04/16 1250%0.564Solid000Schoodic Blend Compost27030-000
02/06/16 082001/25/16 1340%0.530Solid001OU2-SS2027030-002
02/06/16 082001/25/16 1355%0.517Solid002OU2-SS2127030-003
02/06/16 082001/25/16 1435%0.520Solid003OU2-SS1527030-004
02/06/16 082001/25/16 1500%0.516Solid004OU2-SS2227030-005
02/06/16 082001/25/16 1500%0.523Solid005OU2-SS1827030-006
02/06/16 082001/25/16 1545%0.520Solid006OU2-SS1927030-007
02/06/16 082001/25/16 1610%0.533Solid007OU2-SS2327030-008
02/06/16 082001/25/16 1540%0.529Solid008OU2-SS2427030-009
02/06/16 082001/26/16 1420%0.540Solid009OU2-SS1727030-014
02/06/16 082001/26/16 1435%0.523Solid010OU2-SS1627030-015
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Additional Test Sample Preparation Notes

Study: 27030

Client: Ecology and Environment, Inc.

Project: Eighteen Mile Creek

Field ID
Receipt
Number

Sample
Number

Date/Time/Initials/Notes

OU2-SS15 27030-004 003 Dried from 0950 02/03/16 - 1020 02/04/16. Completely
consumed. JTP

OU2-SS16 27030-015 010 Dried from 1040 02/03/16 - 0850 02/04/16. Some sample
remains. JTP

OU2-SS17 27030-014 009 Dried from 1045 02/03/16 - 0840 02/04/16. Completely
consumed. JTP

OU2-SS18 27030-006 005 Dried from 1120 02/03/16 - 1130 02/04/16. Completely
consumed. JTP

OU2-SS19 27030-007 006 Dried from 1005 02/03/16 - 1040 02/04/16. Some sample
remains. JTP

OU2-SS20 27030-002 001 Dried from 1050 02/03/16 - 1110 02/04/16. Completely
consumed. JTP

OU2-SS21 27030-003 002 Dried from 0930 02/03/16 - 0915 02/04/16. Some sample
remains. JTP

OU2-SS22 27030-005 004 Dried from 1000 02/03/16 - 1000 02/04/16. Some sample
remains. JTP

OU2-SS23 27030-008 007 Dried from 1020 02/03/16 - 1055 02/04/16. Some sample
remains. JTP

OU2-SS24 27030-009 008 Dried from 1115 02/03/16 - 0905 02/04/16. Some sample
remains. JTP

P:\General Projects\RPT-Active\ERA 27030 E&E 18 Mile Creek\27030 E fetida\Additional Test Soil Preparation Notes.wpd
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E. fetida Temperature Monitoring Data 

Temperature (°C) 
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Report Name: MicroPoint1 Statistics
Report Date: Mar 30, 2016 01:45:33 PM EDT
File Name: 
Title: Untitled Dataset
Device: MicroPoint1 - Temperature Recorder
Hardware Revision: REV2 (64K)
Serial Number: N07126
Device ID: Temp
Data Start Date: Feb 08, 2016 12:34:21 PM EST
Data End Date: Mar 07, 2016 11:34:21 AM EST
Reading Rate: 1 Hour
Readings: 6 to 677 of 1229
Last Calibration Date: Oct 21, 2015
Next Calibration Date: Oct 21, 2016

 Channel 1 - Temperature
Minimum .......... 23.2 °C
Maximum .......... 23.7 °C
Average .......... 23.49003 °C
Standard Deviation .......... 0.08754985 °C
Mean Kinetic Temperature .......... 23.49044 °C
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Device Name: MicroPoint1
Device Description: Temperature Recorder
Serial Number: N07126
Device ID: Temp

Channel 1
Reading Number Date and Time (EST) Temperature (°C)

1 2016-02-08 12:34:21 23.4
2 2016-02-08 13:34:21 23.3
3 2016-02-08 14:34:21 23.4
4 2016-02-08 15:34:21 23.4
5 2016-02-08 16:34:21 23.4
6 2016-02-08 17:34:21 23.4
7 2016-02-08 18:34:21 23.4
8 2016-02-08 19:34:21 23.4
9 2016-02-08 20:34:21 23.4

10 2016-02-08 21:34:21 23.4
11 2016-02-08 22:34:21 23.4
12 2016-02-08 23:34:21 23.4
13 2016-02-09 00:34:21 23.4
14 2016-02-09 01:34:21 23.4
15 2016-02-09 02:34:21 23.4
16 2016-02-09 03:34:21 23.4
17 2016-02-09 04:34:21 23.4
18 2016-02-09 05:34:21 23.4
19 2016-02-09 06:34:21 23.4
20 2016-02-09 07:34:21 23.4
21 2016-02-09 08:34:21 23.4
22 2016-02-09 09:34:21 23.3
23 2016-02-09 10:34:21 23.4
24 2016-02-09 11:34:21 23.3
25 2016-02-09 12:34:21 23.4
26 2016-02-09 13:34:21 23.4
27 2016-02-09 14:34:21 23.4
28 2016-02-09 15:34:21 23.4
29 2016-02-09 16:34:21 23.4
30 2016-02-09 17:34:21 23.4
31 2016-02-09 18:34:21 23.4
32 2016-02-09 19:34:21 23.4
33 2016-02-09 20:34:21 23.5
34 2016-02-09 21:34:21 23.4
35 2016-02-09 22:34:21 23.4
36 2016-02-09 23:34:21 23.4
37 2016-02-10 00:34:21 23.4
38 2016-02-10 01:34:21 23.4
39 2016-02-10 02:34:21 23.4
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40 2016-02-10 03:34:21 23.4
41 2016-02-10 04:34:21 23.4
42 2016-02-10 05:34:21 23.4
43 2016-02-10 06:34:21 23.4
44 2016-02-10 07:34:21 23.4
45 2016-02-10 08:34:21 23.4
46 2016-02-10 09:34:21 23.4
47 2016-02-10 10:34:21 23.4
48 2016-02-10 11:34:21 23.4
49 2016-02-10 12:34:21 23.5
50 2016-02-10 13:34:21 23.5
51 2016-02-10 14:34:21 23.5
52 2016-02-10 15:34:21 23.5
53 2016-02-10 16:34:21 23.4
54 2016-02-10 17:34:21 23.4
55 2016-02-10 18:34:21 23.5
56 2016-02-10 19:34:21 23.5
57 2016-02-10 20:34:21 23.4
58 2016-02-10 21:34:21 23.4
59 2016-02-10 22:34:21 23.4
60 2016-02-10 23:34:21 23.4
61 2016-02-11 00:34:21 23.4
62 2016-02-11 01:34:21 23.4
63 2016-02-11 02:34:21 23.4
64 2016-02-11 03:34:21 23.4
65 2016-02-11 04:34:21 23.4
66 2016-02-11 05:34:21 23.4
67 2016-02-11 06:34:21 23.4
68 2016-02-11 07:34:21 23.4
69 2016-02-11 08:34:21 23.4
70 2016-02-11 09:34:21 23.4
71 2016-02-11 10:34:21 23.4
72 2016-02-11 11:34:21 23.5
73 2016-02-11 12:34:21 23.5
74 2016-02-11 13:34:21 23.5
75 2016-02-11 14:34:21 23.5
76 2016-02-11 15:34:21 23.4
77 2016-02-11 16:34:21 23.5
78 2016-02-11 17:34:21 23.5
79 2016-02-11 18:34:21 23.5
80 2016-02-11 19:34:21 23.5
81 2016-02-11 20:34:21 23.4
82 2016-02-11 21:34:21 23.5
83 2016-02-11 22:34:21 23.4
84 2016-02-11 23:34:21 23.4
85 2016-02-12 00:34:21 23.5
86 2016-02-12 01:34:21 23.4
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87 2016-02-12 02:34:21 23.5
88 2016-02-12 03:34:21 23.4
89 2016-02-12 04:34:21 23.4
90 2016-02-12 05:34:21 23.4
91 2016-02-12 06:34:21 23.4
92 2016-02-12 07:34:21 23.4
93 2016-02-12 08:34:21 23.4
94 2016-02-12 09:34:21 23.4
95 2016-02-12 10:34:21 23.4
96 2016-02-12 11:34:21 23.2
97 2016-02-12 12:34:21 23.5
98 2016-02-12 13:34:21 23.5
99 2016-02-12 14:34:21 23.5

100 2016-02-12 15:34:21 23.6
101 2016-02-12 16:34:21 23.5
102 2016-02-12 17:34:21 23.5
103 2016-02-12 18:34:21 23.5
104 2016-02-12 19:34:21 23.5
105 2016-02-12 20:34:21 23.5
106 2016-02-12 21:34:21 23.5
107 2016-02-12 22:34:21 23.5
108 2016-02-12 23:34:21 23.4
109 2016-02-13 00:34:21 23.5
110 2016-02-13 01:34:21 23.4
111 2016-02-13 02:34:21 23.5
112 2016-02-13 03:34:21 23.5
113 2016-02-13 04:34:21 23.5
114 2016-02-13 05:34:21 23.4
115 2016-02-13 06:34:21 23.4
116 2016-02-13 07:34:21 23.5
117 2016-02-13 08:34:21 23.4
118 2016-02-13 09:34:21 23.6
119 2016-02-13 10:34:21 23.6
120 2016-02-13 11:34:21 23.6
121 2016-02-13 12:34:21 23.6
122 2016-02-13 13:34:21 23.6
123 2016-02-13 14:34:21 23.6
124 2016-02-13 15:34:21 23.6
125 2016-02-13 16:34:21 23.6
126 2016-02-13 17:34:21 23.6
127 2016-02-13 18:34:21 23.6
128 2016-02-13 19:34:21 23.6
129 2016-02-13 20:34:21 23.6
130 2016-02-13 21:34:21 23.6
131 2016-02-13 22:34:21 23.6
132 2016-02-13 23:34:21 23.6
133 2016-02-14 00:34:21 23.6
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134 2016-02-14 01:34:21 23.5
135 2016-02-14 02:34:21 23.6
136 2016-02-14 03:34:21 23.5
137 2016-02-14 04:34:21 23.5
138 2016-02-14 05:34:21 23.5
139 2016-02-14 06:34:21 23.5
140 2016-02-14 07:34:21 23.5
141 2016-02-14 08:34:21 23.6
142 2016-02-14 09:34:21 23.4
143 2016-02-14 10:34:21 23.4
144 2016-02-14 11:34:21 23.4
145 2016-02-14 12:34:21 23.4
146 2016-02-14 13:34:21 23.4
147 2016-02-14 14:34:21 23.4
148 2016-02-14 15:34:21 23.4
149 2016-02-14 16:34:21 23.4
150 2016-02-14 17:34:21 23.4
151 2016-02-14 18:34:21 23.5
152 2016-02-14 19:34:21 23.4
153 2016-02-14 20:34:21 23.4
154 2016-02-14 21:34:21 23.4
155 2016-02-14 22:34:21 23.4
156 2016-02-14 23:34:21 23.4
157 2016-02-15 00:34:21 23.4
158 2016-02-15 01:34:21 23.4
159 2016-02-15 02:34:21 23.4
160 2016-02-15 03:34:21 23.4
161 2016-02-15 04:34:21 23.4
162 2016-02-15 05:34:21 23.4
163 2016-02-15 06:34:21 23.4
164 2016-02-15 07:34:21 23.4
165 2016-02-15 08:34:21 23.4
166 2016-02-15 09:34:21 23.4
167 2016-02-15 10:34:21 23.4
168 2016-02-15 11:34:21 23.5
169 2016-02-15 12:34:21 23.4
170 2016-02-15 13:34:21 23.5
171 2016-02-15 14:34:21 23.4
172 2016-02-15 15:34:21 23.4
173 2016-02-15 16:34:21 23.4
174 2016-02-15 17:34:21 23.4
175 2016-02-15 18:34:21 23.4
176 2016-02-15 19:34:21 23.4
177 2016-02-15 20:34:21 23.3
178 2016-02-15 21:34:21 23.3
179 2016-02-15 22:34:21 23.3
180 2016-02-15 23:34:21 23.4
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181 2016-02-16 00:34:21 23.3
182 2016-02-16 01:34:21 23.3
183 2016-02-16 02:34:21 23.3
184 2016-02-16 03:34:21 23.3
185 2016-02-16 04:34:21 23.3
186 2016-02-16 05:34:21 23.3
187 2016-02-16 06:34:21 23.3
188 2016-02-16 07:34:21 23.3
189 2016-02-16 08:34:21 23.4
190 2016-02-16 09:34:21 23.4
191 2016-02-16 10:34:21 23.4
192 2016-02-16 11:34:21 23.5
193 2016-02-16 12:34:21 23.5
194 2016-02-16 13:34:21 23.4
195 2016-02-16 14:34:21 23.5
196 2016-02-16 15:34:21 23.5
197 2016-02-16 16:34:21 23.4
198 2016-02-16 17:34:21 23.5
199 2016-02-16 18:34:21 23.4
200 2016-02-16 19:34:21 23.5
201 2016-02-16 20:34:21 23.4
202 2016-02-16 21:34:21 23.4
203 2016-02-16 22:34:21 23.4
204 2016-02-16 23:34:21 23.5
205 2016-02-17 00:34:21 23.4
206 2016-02-17 01:34:21 23.4
207 2016-02-17 02:34:21 23.4
208 2016-02-17 03:34:21 23.4
209 2016-02-17 04:34:21 23.4
210 2016-02-17 05:34:21 23.4
211 2016-02-17 06:34:21 23.4
212 2016-02-17 07:34:21 23.4
213 2016-02-17 08:34:21 23.4
214 2016-02-17 09:34:21 23.4
215 2016-02-17 10:34:21 23.6
216 2016-02-17 11:34:21 23.6
217 2016-02-17 12:34:21 23.6
218 2016-02-17 13:34:21 23.6
219 2016-02-17 14:34:21 23.6
220 2016-02-17 15:34:21 23.6
221 2016-02-17 16:34:21 23.6
222 2016-02-17 17:34:21 23.6
223 2016-02-17 18:34:21 23.6
224 2016-02-17 19:34:21 23.6
225 2016-02-17 20:34:21 23.6
226 2016-02-17 21:34:21 23.5
227 2016-02-17 22:34:21 23.5
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228 2016-02-17 23:34:21 23.5
229 2016-02-18 00:34:21 23.5
230 2016-02-18 01:34:21 23.5
231 2016-02-18 02:34:21 23.5
232 2016-02-18 03:34:21 23.5
233 2016-02-18 04:34:21 23.6
234 2016-02-18 05:34:21 23.5
235 2016-02-18 06:34:21 23.5
236 2016-02-18 07:34:21 23.6
237 2016-02-18 08:34:21 23.4
238 2016-02-18 09:34:21 23.6
239 2016-02-18 10:34:21 23.5
240 2016-02-18 11:34:21 23.6
241 2016-02-18 12:34:21 23.6
242 2016-02-18 13:34:21 23.6
243 2016-02-18 14:34:21 23.6
244 2016-02-18 15:34:21 23.6
245 2016-02-18 16:34:21 23.6
246 2016-02-18 17:34:21 23.6
247 2016-02-18 18:34:21 23.6
248 2016-02-18 19:34:21 23.6
249 2016-02-18 20:34:21 23.6
250 2016-02-18 21:34:21 23.6
251 2016-02-18 22:34:21 23.6
252 2016-02-18 23:34:21 23.6
253 2016-02-19 00:34:21 23.6
254 2016-02-19 01:34:21 23.6
255 2016-02-19 02:34:21 23.6
256 2016-02-19 03:34:21 23.5
257 2016-02-19 04:34:21 23.6
258 2016-02-19 05:34:21 23.5
259 2016-02-19 06:34:21 23.5
260 2016-02-19 07:34:21 23.5
261 2016-02-19 08:34:21 23.6
262 2016-02-19 09:34:21 23.3
263 2016-02-19 10:34:21 23.5
264 2016-02-19 11:34:21 23.5
265 2016-02-19 12:34:21 23.5
266 2016-02-19 13:34:21 23.4
267 2016-02-19 14:34:21 23.5
268 2016-02-19 15:34:21 23.5
269 2016-02-19 16:34:21 23.5
270 2016-02-19 17:34:21 23.6
271 2016-02-19 18:34:21 23.6
272 2016-02-19 19:34:21 23.6
273 2016-02-19 20:34:21 23.5
274 2016-02-19 21:34:21 23.5
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275 2016-02-19 22:34:21 23.5
276 2016-02-19 23:34:21 23.4
277 2016-02-20 00:34:21 23.4
278 2016-02-20 01:34:21 23.4
279 2016-02-20 02:34:21 23.4
280 2016-02-20 03:34:21 23.4
281 2016-02-20 04:34:21 23.4
282 2016-02-20 05:34:21 23.4
283 2016-02-20 06:34:21 23.4
284 2016-02-20 07:34:21 23.4
285 2016-02-20 08:34:21 23.4
286 2016-02-20 09:34:21 23.4
287 2016-02-20 10:34:21 23.4
288 2016-02-20 11:34:21 23.4
289 2016-02-20 12:34:21 23.5
290 2016-02-20 13:34:21 23.5
291 2016-02-20 14:34:21 23.5
292 2016-02-20 15:34:21 23.5
293 2016-02-20 16:34:21 23.5
294 2016-02-20 17:34:21 23.4
295 2016-02-20 18:34:21 23.5
296 2016-02-20 19:34:21 23.5
297 2016-02-20 20:34:21 23.5
298 2016-02-20 21:34:21 23.5
299 2016-02-20 22:34:21 23.5
300 2016-02-20 23:34:21 23.5
301 2016-02-21 00:34:21 23.5
302 2016-02-21 01:34:21 23.4
303 2016-02-21 02:34:21 23.4
304 2016-02-21 03:34:21 23.4
305 2016-02-21 04:34:21 23.4
306 2016-02-21 05:34:21 23.4
307 2016-02-21 06:34:21 23.4
308 2016-02-21 07:34:21 23.4
309 2016-02-21 08:34:21 23.5
310 2016-02-21 09:34:21 23.5
311 2016-02-21 10:34:21 23.4
312 2016-02-21 11:34:21 23.6
313 2016-02-21 12:34:21 23.6
314 2016-02-21 13:34:21 23.6
315 2016-02-21 14:34:21 23.6
316 2016-02-21 15:34:21 23.6
317 2016-02-21 16:34:21 23.6
318 2016-02-21 17:34:21 23.6
319 2016-02-21 18:34:21 23.6
320 2016-02-21 19:34:21 23.6
321 2016-02-21 20:34:21 23.6
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322 2016-02-21 21:34:21 23.6
323 2016-02-21 22:34:21 23.6
324 2016-02-21 23:34:21 23.5
325 2016-02-22 00:34:21 23.6
326 2016-02-22 01:34:21 23.5
327 2016-02-22 02:34:21 23.5
328 2016-02-22 03:34:21 23.6
329 2016-02-22 04:34:21 23.5
330 2016-02-22 05:34:21 23.5
331 2016-02-22 06:34:21 23.4
332 2016-02-22 07:34:21 23.5
333 2016-02-22 08:34:21 23.5
334 2016-02-22 09:34:21 23.6
335 2016-02-22 10:34:21 23.7
336 2016-02-22 11:34:21 23.6
337 2016-02-22 12:34:21 23.6
338 2016-02-22 13:34:21 23.6
339 2016-02-22 14:34:21 23.6
340 2016-02-22 15:34:21 23.6
341 2016-02-22 16:34:21 23.6
342 2016-02-22 17:34:21 23.6
343 2016-02-22 18:34:21 23.6
344 2016-02-22 19:34:21 23.6
345 2016-02-22 20:34:21 23.5
346 2016-02-22 21:34:21 23.5
347 2016-02-22 22:34:21 23.5
348 2016-02-22 23:34:21 23.5
349 2016-02-23 00:34:21 23.5
350 2016-02-23 01:34:21 23.5
351 2016-02-23 02:34:21 23.4
352 2016-02-23 03:34:21 23.5
353 2016-02-23 04:34:21 23.4
354 2016-02-23 05:34:21 23.5
355 2016-02-23 06:34:21 23.5
356 2016-02-23 07:34:21 23.4
357 2016-02-23 08:34:21 23.5
358 2016-02-23 09:34:21 23.5
359 2016-02-23 10:34:21 23.5
360 2016-02-23 11:34:21 23.5
361 2016-02-23 12:34:21 23.6
362 2016-02-23 13:34:21 23.6
363 2016-02-23 14:34:21 23.6
364 2016-02-23 15:34:21 23.5
365 2016-02-23 16:34:21 23.5
366 2016-02-23 17:34:21 23.5
367 2016-02-23 18:34:21 23.5
368 2016-02-23 19:34:21 23.4
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369 2016-02-23 20:34:21 23.4
370 2016-02-23 21:34:21 23.4
371 2016-02-23 22:34:21 23.4
372 2016-02-23 23:34:21 23.4
373 2016-02-24 00:34:21 23.4
374 2016-02-24 01:34:21 23.5
375 2016-02-24 02:34:21 23.5
376 2016-02-24 03:34:21 23.5
377 2016-02-24 04:34:21 23.4
378 2016-02-24 05:34:21 23.5
379 2016-02-24 06:34:21 23.5
380 2016-02-24 07:34:21 23.4
381 2016-02-24 08:34:21 23.4
382 2016-02-24 09:34:21 23.4
383 2016-02-24 10:34:21 23.4
384 2016-02-24 11:34:21 23.4
385 2016-02-24 12:34:21 23.2
386 2016-02-24 13:34:21 23.4
387 2016-02-24 14:34:21 23.4
388 2016-02-24 15:34:21 23.4
389 2016-02-24 16:34:21 23.5
390 2016-02-24 17:34:21 23.6
391 2016-02-24 18:34:21 23.5
392 2016-02-24 19:34:21 23.5
393 2016-02-24 20:34:21 23.5
394 2016-02-24 21:34:21 23.5
395 2016-02-24 22:34:21 23.6
396 2016-02-24 23:34:21 23.5
397 2016-02-25 00:34:21 23.5
398 2016-02-25 01:34:21 23.5
399 2016-02-25 02:34:21 23.5
400 2016-02-25 03:34:21 23.5
401 2016-02-25 04:34:21 23.5
402 2016-02-25 05:34:21 23.5
403 2016-02-25 06:34:21 23.5
404 2016-02-25 07:34:21 23.6
405 2016-02-25 08:34:21 23.5
406 2016-02-25 09:34:21 23.5
407 2016-02-25 10:34:21 23.6
408 2016-02-25 11:34:21 23.6
409 2016-02-25 12:34:21 23.6
410 2016-02-25 13:34:21 23.6
411 2016-02-25 14:34:21 23.6
412 2016-02-25 15:34:21 23.6
413 2016-02-25 16:34:21 23.5
414 2016-02-25 17:34:21 23.6
415 2016-02-25 18:34:21 23.6
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416 2016-02-25 19:34:21 23.6
417 2016-02-25 20:34:21 23.6
418 2016-02-25 21:34:21 23.6
419 2016-02-25 22:34:21 23.6
420 2016-02-25 23:34:21 23.6
421 2016-02-26 00:34:21 23.6
422 2016-02-26 01:34:21 23.6
423 2016-02-26 02:34:21 23.6
424 2016-02-26 03:34:21 23.6
425 2016-02-26 04:34:21 23.7
426 2016-02-26 05:34:21 23.6
427 2016-02-26 06:34:21 23.6
428 2016-02-26 07:34:21 23.6
429 2016-02-26 08:34:21 23.6
430 2016-02-26 09:34:21 23.4
431 2016-02-26 10:34:21 23.6
432 2016-02-26 11:34:21 23.5
433 2016-02-26 12:34:21 23.6
434 2016-02-26 13:34:21 23.6
435 2016-02-26 14:34:21 23.6
436 2016-02-26 15:34:21 23.6
437 2016-02-26 16:34:21 23.6
438 2016-02-26 17:34:21 23.6
439 2016-02-26 18:34:21 23.6
440 2016-02-26 19:34:21 23.6
441 2016-02-26 20:34:21 23.6
442 2016-02-26 21:34:21 23.6
443 2016-02-26 22:34:21 23.6
444 2016-02-26 23:34:21 23.6
445 2016-02-27 00:34:21 23.6
446 2016-02-27 01:34:21 23.6
447 2016-02-27 02:34:21 23.6
448 2016-02-27 03:34:21 23.6
449 2016-02-27 04:34:21 23.6
450 2016-02-27 05:34:21 23.5
451 2016-02-27 06:34:21 23.4
452 2016-02-27 07:34:21 23.4
453 2016-02-27 08:34:21 23.4
454 2016-02-27 09:34:21 23.5
455 2016-02-27 10:34:21 23.6
456 2016-02-27 11:34:21 23.6
457 2016-02-27 12:34:21 23.6
458 2016-02-27 13:34:21 23.5
459 2016-02-27 14:34:21 23.6
460 2016-02-27 15:34:21 23.6
461 2016-02-27 16:34:21 23.5
462 2016-02-27 17:34:21 23.4
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463 2016-02-27 18:34:21 23.5
464 2016-02-27 19:34:21 23.6
465 2016-02-27 20:34:21 23.5
466 2016-02-27 21:34:21 23.4
467 2016-02-27 22:34:21 23.5
468 2016-02-27 23:34:21 23.5
469 2016-02-28 00:34:21 23.4
470 2016-02-28 01:34:21 23.4
471 2016-02-28 02:34:21 23.5
472 2016-02-28 03:34:21 23.4
473 2016-02-28 04:34:21 23.5
474 2016-02-28 05:34:21 23.4
475 2016-02-28 06:34:21 23.5
476 2016-02-28 07:34:21 23.4
477 2016-02-28 08:34:21 23.4
478 2016-02-28 09:34:21 23.5
479 2016-02-28 10:34:21 23.5
480 2016-02-28 11:34:21 23.6
481 2016-02-28 12:34:21 23.5
482 2016-02-28 13:34:21 23.6
483 2016-02-28 14:34:21 23.6
484 2016-02-28 15:34:21 23.5
485 2016-02-28 16:34:21 23.6
486 2016-02-28 17:34:21 23.6
487 2016-02-28 18:34:21 23.6
488 2016-02-28 19:34:21 23.6
489 2016-02-28 20:34:21 23.5
490 2016-02-28 21:34:21 23.5
491 2016-02-28 22:34:21 23.5
492 2016-02-28 23:34:21 23.5
493 2016-02-29 00:34:21 23.5
494 2016-02-29 01:34:21 23.5
495 2016-02-29 02:34:21 23.4
496 2016-02-29 03:34:21 23.6
497 2016-02-29 04:34:21 23.5
498 2016-02-29 05:34:21 23.5
499 2016-02-29 06:34:21 23.5
500 2016-02-29 07:34:21 23.5
501 2016-02-29 08:34:21 23.6
502 2016-02-29 09:34:21 23.5
503 2016-02-29 10:34:21 23.5
504 2016-02-29 11:34:21 23.5
505 2016-02-29 12:34:21 23.4
506 2016-02-29 13:34:21 23.4
507 2016-02-29 14:34:21 23.4
508 2016-02-29 15:34:21 23.5
509 2016-02-29 16:34:21 23.4
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510 2016-02-29 17:34:21 23.4
511 2016-02-29 18:34:21 23.5
512 2016-02-29 19:34:21 23.6
513 2016-02-29 20:34:21 23.6
514 2016-02-29 21:34:21 23.6
515 2016-02-29 22:34:21 23.6
516 2016-02-29 23:34:21 23.6
517 2016-03-01 00:34:21 23.6
518 2016-03-01 01:34:21 23.5
519 2016-03-01 02:34:21 23.6
520 2016-03-01 03:34:21 23.6
521 2016-03-01 04:34:21 23.5
522 2016-03-01 05:34:21 23.5
523 2016-03-01 06:34:21 23.4
524 2016-03-01 07:34:21 23.5
525 2016-03-01 08:34:21 23.4
526 2016-03-01 09:34:21 23.4
527 2016-03-01 10:34:21 23.4
528 2016-03-01 11:34:21 23.5
529 2016-03-01 12:34:21 23.5
530 2016-03-01 13:34:21 23.5
531 2016-03-01 14:34:21 23.6
532 2016-03-01 15:34:21 23.6
533 2016-03-01 16:34:21 23.5
534 2016-03-01 17:34:21 23.5
535 2016-03-01 18:34:21 23.5
536 2016-03-01 19:34:21 23.4
537 2016-03-01 20:34:21 23.4
538 2016-03-01 21:34:21 23.4
539 2016-03-01 22:34:21 23.4
540 2016-03-01 23:34:21 23.4
541 2016-03-02 00:34:21 23.4
542 2016-03-02 01:34:21 23.4
543 2016-03-02 02:34:21 23.5
544 2016-03-02 03:34:21 23.4
545 2016-03-02 04:34:21 23.4
546 2016-03-02 05:34:21 23.4
547 2016-03-02 06:34:21 23.5
548 2016-03-02 07:34:21 23.5
549 2016-03-02 08:34:21 23.5
550 2016-03-02 09:34:21 23.5
551 2016-03-02 10:34:21 23.6
552 2016-03-02 11:34:21 23.5
553 2016-03-02 12:34:21 23.5
554 2016-03-02 13:34:21 23.5
555 2016-03-02 14:34:21 23.5
556 2016-03-02 15:34:21 23.5
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557 2016-03-02 16:34:21 23.5
558 2016-03-02 17:34:21 23.5
559 2016-03-02 18:34:21 23.5
560 2016-03-02 19:34:21 23.4
561 2016-03-02 20:34:21 23.4
562 2016-03-02 21:34:21 23.4
563 2016-03-02 22:34:21 23.4
564 2016-03-02 23:34:21 23.4
565 2016-03-03 00:34:21 23.4
566 2016-03-03 01:34:21 23.4
567 2016-03-03 02:34:21 23.4
568 2016-03-03 03:34:21 23.3
569 2016-03-03 04:34:21 23.4
570 2016-03-03 05:34:21 23.4
571 2016-03-03 06:34:21 23.4
572 2016-03-03 07:34:21 23.4
573 2016-03-03 08:34:21 23.4
574 2016-03-03 09:34:21 23.5
575 2016-03-03 10:34:21 23.4
576 2016-03-03 11:34:21 23.6
577 2016-03-03 12:34:21 23.6
578 2016-03-03 13:34:21 23.6
579 2016-03-03 14:34:21 23.6
580 2016-03-03 15:34:21 23.6
581 2016-03-03 16:34:21 23.6
582 2016-03-03 17:34:21 23.6
583 2016-03-03 18:34:21 23.6
584 2016-03-03 19:34:21 23.6
585 2016-03-03 20:34:21 23.6
586 2016-03-03 21:34:21 23.6
587 2016-03-03 22:34:21 23.6
588 2016-03-03 23:34:21 23.5
589 2016-03-04 00:34:21 23.6
590 2016-03-04 01:34:21 23.5
591 2016-03-04 02:34:21 23.5
592 2016-03-04 03:34:21 23.6
593 2016-03-04 04:34:21 23.5
594 2016-03-04 05:34:21 23.5
595 2016-03-04 06:34:21 23.5
596 2016-03-04 07:34:21 23.5
597 2016-03-04 08:34:21 23.5
598 2016-03-04 09:34:21 23.6
599 2016-03-04 10:34:21 23.6
600 2016-03-04 11:34:21 23.5
601 2016-03-04 12:34:21 23.6
602 2016-03-04 13:34:21 23.6
603 2016-03-04 14:34:21 23.6
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604 2016-03-04 15:34:21 23.6
605 2016-03-04 16:34:21 23.6
606 2016-03-04 17:34:21 23.6
607 2016-03-04 18:34:21 23.6
608 2016-03-04 19:34:21 23.5
609 2016-03-04 20:34:21 23.5
610 2016-03-04 21:34:21 23.5
611 2016-03-04 22:34:21 23.5
612 2016-03-04 23:34:21 23.5
613 2016-03-05 00:34:21 23.5
614 2016-03-05 01:34:21 23.5
615 2016-03-05 02:34:21 23.5
616 2016-03-05 03:34:21 23.5
617 2016-03-05 04:34:21 23.5
618 2016-03-05 05:34:21 23.5
619 2016-03-05 06:34:21 23.5
620 2016-03-05 07:34:21 23.6
621 2016-03-05 08:34:21 23.6
622 2016-03-05 09:34:21 23.4
623 2016-03-05 10:34:21 23.6
624 2016-03-05 11:34:21 23.6
625 2016-03-05 12:34:21 23.6
626 2016-03-05 13:34:21 23.6
627 2016-03-05 14:34:21 23.6
628 2016-03-05 15:34:21 23.6
629 2016-03-05 16:34:21 23.6
630 2016-03-05 17:34:21 23.6
631 2016-03-05 18:34:21 23.6
632 2016-03-05 19:34:21 23.6
633 2016-03-05 20:34:21 23.6
634 2016-03-05 21:34:21 23.6
635 2016-03-05 22:34:21 23.5
636 2016-03-05 23:34:21 23.6
637 2016-03-06 00:34:21 23.6
638 2016-03-06 01:34:21 23.6
639 2016-03-06 02:34:21 23.5
640 2016-03-06 03:34:21 23.6
641 2016-03-06 04:34:21 23.6
642 2016-03-06 05:34:21 23.5
643 2016-03-06 06:34:21 23.5
644 2016-03-06 07:34:21 23.6
645 2016-03-06 08:34:21 23.6
646 2016-03-06 09:34:21 23.6
647 2016-03-06 10:34:21 23.6
648 2016-03-06 11:34:21 23.5
649 2016-03-06 12:34:21 23.6
650 2016-03-06 13:34:21 23.6
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651 2016-03-06 14:34:21 23.5
652 2016-03-06 15:34:21 23.5
653 2016-03-06 16:34:21 23.5
654 2016-03-06 17:34:21 23.5
655 2016-03-06 18:34:21 23.5
656 2016-03-06 19:34:21 23.4
657 2016-03-06 20:34:21 23.4
658 2016-03-06 21:34:21 23.4
659 2016-03-06 22:34:21 23.5
660 2016-03-06 23:34:21 23.4
661 2016-03-07 00:34:21 23.5
662 2016-03-07 01:34:21 23.4
663 2016-03-07 02:34:21 23.4
664 2016-03-07 03:34:21 23.4
665 2016-03-07 04:34:21 23.4
666 2016-03-07 05:34:21 23.4
667 2016-03-07 06:34:21 23.4
668 2016-03-07 07:34:21 23.4
669 2016-03-07 08:34:21 23.5
670 2016-03-07 09:34:21 23.6
671 2016-03-07 10:34:21 23.5
672 2016-03-07 11:34:21 23.6
673 2016-03-07 12:34:21 23.7
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ESI
       ______________________________________________________________________________________________________________________

Page 1 of  1SAMPLE RECEIPT AND CONDITION DOCUMENTATION

27030STUDY NO:

SDG No:

Eighteen Mile Creek Soil and Sediment Toxicity InvestigationProject:

ESIDelivered via:

01/29/16 0830Date and TIme Logged into Lab:         01/28/16 0830Date and Time Received:

RAMLogged into Lab by: DWReceived By:

NAAir bill included in folder if received?NoAir bill / Way bill:
NACustody Seals present?YesCooler on ice/packs:
NACustody Seals intact?NACooler Blank Temp (C) at arrival:

2Number of COC Pages:
COC Serial Number(s):

YesDoes the info on the COC match the samples?YesCOC Complete:

YesWere samples received within holding time?YesSampled Date:
YesWere all samples properly labeled?YesField ID complete:

YesWere proper sample containers used?YesSampled Time:

YesWere samples received intact? (none broken or leaking)YesAnalysis request:

YesWere sample volumes sufficient for requested analysis?YesCOC Signed and dated:

NAWere VOC vials free of headspace?YesWere all samples received?

NApH Test strip  ID number:Not requiredClient notification/authorization:

VerifiedReq'dBottle

Pres'nPres'nAnalysis RequestedMxLab IDField ID

4C2x5 gallonSubsample: Chems; Lv28DS27030-001OU2-SED04
4C3x1 gallonSubsample: Chems; Ef28DS27030-002OU2-SS20

4C3x1 gallonSubsample: Chems; Ef28DS27030-003OU2-SS21

4C4x1 gallonSubsample: Chems; Ef28DS27030-004OU2-SS15

4C3x1 gallonSubsample: Chems; Ef28DS27030-005OU2-SS22

4C3x1 gallonSubsample: Chems; Ef28DS27030-006OU2-SS18

4C4x1 gallonSubsample: Chems; Ef28DS27030-007OU2-SS19
4C3x1 gallonSubsample: Chems; Ef28DS27030-008OU2-SS23

4C3x1 gallonSubsample: Chems; Ef28DS27030-009OU2-SS24

4C2x5 gallonSubsample: Chems; Lv28DS27030-010OU2-SED05

4C2x5 gallonSubsample: Chems; Lv28DS27030-011OU2-SED06

4C2x5 gallonSubsample: Chems; Lv28DS27030-012OU2-SED07

4C2x5 gallonSubsample: Chems; Lv28DS27030-013OU2-SED09

4C3x1 gallonSubsample: Chems; Ef28DS27030-014OU2-SS17

4C3x1 gallonSubsample: Chems; Ef28DS27030-015OU2-SS16

4C2x5 gallonSubsample: Chems; Lv28DS27030-016OU2-SED08

Notes and qualifications:

see project specific documents

__________________________________________________________________________________________________________________
EnviroSystems, Inc.         One Lafayette Road         P.O. Box 778         Hampton, NH  03842-0778         (603) 926-3345  fax (603) 926-3521         www.envirosystems.com
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1317 South 13th Avenue

Kelso, WA  98626

The estimated completion date for this work is:  4/5/16

Samples for analysis have been received by ALS Environmental on 3/15/16 and assigned our Service Request number K1602618.  Please verify the following 

information and notify me of any corrections as soon as possible.

Confirmation of Sample Receipt

To:

Fax:

Phone:

Email:

From:

Email:

 Kurt Clarkson

 Kurt.Clarkson@alsglobal.com

 360-577-7222 x3356

 360-636-1068Fax:

Phone:

 Ken Simon

 ksimon@envirosystems.com

 

 603-926-3345

Report To:

EnviroSystems, Inc.

Ken Simon

One Lafayette Road

Hampton, NH   03842

Billing Address:

EnviroSystems, Inc.

Ken Simon

One Lafayette Road

Hampton, NH   03842

Client: 

Project: 18 Mile Creek/ESI Study Number: 27030

Tier: IVEDD Required: Yes

EnviroSystems, Inc.

Comments:

Thank you for your business!

Data Appendix Page 73 of 76



A - Test is Authorized P - Test is Authorized for 

Prep Only

C - Test has been CancelledH - Test is On Hold * - Test has assigned QCHP - Test is On Hold 

Pending Input
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n
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L
IP

ID
S

K1602618-001 Laboratory Control Animal Tissue 3/ 8/16 HP HP HP A A A HP

K1602618-002 OU-SS20 Animal Tissue 3/ 8/16 HP HP HP A A A HP

K1602618-003 OU-SS21 Animal Tissue 3/ 8/16 HP HP HP A A A HP

K1602618-004 OU-SS15 Animal Tissue 3/ 8/16 HP HP HP A A A HP

K1602618-005 OU-SS22 Animal Tissue 3/ 8/16 HP HP HP A A A HP

K1602618-006 OU-SS18 Animal Tissue 3/ 8/16 HP HP HP A A A HP

K1602618-007 OU-SS19 Animal Tissue 3/ 8/16 HP HP HP A A A HP

K1602618-008 OU-SS23 Animal Tissue 3/ 8/16 HP HP HP A A A HP

K1602618-009 OU-SS24 Animal Tissue 3/ 8/16 HP HP HP A A A HP

K1602618-010 OU-SS17 Animal Tissue 3/ 8/16 HP HP HP A A A HP

K1602618-011 OU-SS16 Animal Tissue 3/ 8/16 HP HP HP A A A HP

K1602618-012 Pre-tissue E.f. Animal Tissue 2/ 7/16 HP HP HP A A A HP

K1602618-013 Laboratory Control Animal Tissue 3/10/16 HP HP HP A A A HP

K1602618-014 OU2-SED04 Animal Tissue 3/10/16 HP HP HP A A A HP
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ID
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K1602618-015 OU2-SED05 Animal Tissue 3/10/16 HP HP HP A A A HP

K1602618-016 OU2-SED06 Animal Tissue 3/10/16 HP HP HP A A A HP

K1602618-017 OU2-SED07 Animal Tissue 3/10/16 HP HP HP A A A HP

K1602618-018 OU2-SED09 Animal Tissue 3/10/16 HP HP HP A A A HP

K1602618-019 OU2-SED08 Animal Tissue 3/10/16 HP HP HP A A A HP

K1602618-020 Pre-tissue L.v. Animal Tissue 2/ 9/16 HP HP HP A A A HP

Test Comments:

Group Test/Method Samples Comments

LJ 180001-208270D/PAH SIMSemivoa GCMS
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